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NOW... LIGHT 
WHEN YOU NEED IT! 
proof batteries 
for years! 
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See how much more you get 
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1, Steel bottom is added. 
2. And a steel top. 
3. Next—multiple insulation. Nine layers of pro- 


tection against corrosion. 
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and pay.”* 
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This is the mark that con 
start you on the way to 
better job and 
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only a few months before checked one of the 
10 career courses listed in the I.C.8. coupon, 
If you want to make your mark in the world 
of business or industry, if you want the pay 
increases and promotions that come with sound, 
practical training, then by all means make your 
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You Wort Believe It! 


When you start the new Johnson QD an 
stands still, you're not dreaming. That's Neutra 
have Johnson Gear Shift Control. When you cruise for 
hours and still have lots of fuel, the fuel gauge isn’t 
wrong —the separate Mile-Master Fuel Tank holds 
5 gallons! When you give ‘er the gun and hold your 


New Products 


Breaker Smashes Boulders on Fly... 


Automatic Clutch Is Compact.. 


hat or when you throttle down to a steady troll 
no miracle. That's the way this 10.0 h.p.* ball-of-fre is 
engineered. Its 40 great features give you an entirely 
new kind of outboard motor performance. And it 
weighs only 56 pounds! 

See the QD at your Johnson dealer’s. Look for his 
name under "Outboard 
Motors” in your classi- 
fied telephone directory. 


‘or Reverse. A new day 
in outboard motori 


is the Self-Seal 
“elick-in” Connector on 
the 12-foot fuel line. 
Plugs into motor like 
an electric cord! 

This is the Mile-Master 
Fuel Tank you can pat 


‘sons for ‘49. All features fully described. 


JOHNSON MOTORS 
500 Pershing Road, Waukegan, Illinois 
Johan Motors of Canada, Peterboro, Canada 


JOHNSONauonsis 
tor DEPENDabiiliy 
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Power Tools Make Box Joints. 
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Plating Wood with Marbk 

Rope Yourself a Desk 
Hinge: 


Buggy-Top Awnings 
Plastic_Animalk..... 


Hopper Ends Soap Sneeze: 
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Suction Opens Draw 
The Gas that Makes You Laugh. 
Child’s Lawn Seatissssssssssss 
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Guvathe "Midget Radios. 
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Id Like to See Them Make. 
Voice of Sciencenssssussssssn 
What's Your Ingenuity Quot 
Keeping the Home Shipshape. 
New Shop Ideas... 

jdeas and Equipment. 


Key to alCrystal Gateway 
| 


How would you solder a wire to a crystal? This must be 
done for most of those wafer-thin plates of quartz used in 
electrical circuits. They play a big part in the myriad- 
channel telephone system that utilizes coaxial cables. 


This is how Bell Laboratories scientists solved the prob- 
lem: A spot of paste containing silver is deposited on the 
crystal and bonded to it by oven heat. The crystal is then 
vapor-plated with a thin layer of silver. Then a fine wire is 
soldered to the spot by a concentrated blast of hot air. The 
result is a rugged electrical connection to the surface of the 
crystal which does not interfere with its vibrations. 


Sealed in glass tubes, the crystal 
performers in the telephone system. 
avo 


are precise and reliable 
ach is a crystal gate to 
eway, separating your conversation from the hundreds 
of others which may be using a pair of coaxial conductors 
at the same time. 


This spot of paste, this tiny wire, this puff of air are 
among the tremendous trifles which concern Bell Telephone 
Laboratories in finding new ways to improve your telephone 
service. 


BELL TELEPHONE LABORATORIES 


Exploring ond Inventing, Devising and Perfecting, for Con- 
tinued Improvements ond Economies in Telephone Service 


ERE the great personages of the past victims 

of a stupendous hoax? Could such eminent men 
of the ancient world as Socrates, Pericles, and Alex- 
ander the Great have been deluded and cast under 
the spell of witchcraft—or did the oracles whom they 
consulted actually possess a mysterious faculty 
of foresight? That the human mind can truly 
exert an influence over things and conditions 
was not a credulous belief of the ancients, but a 
known and demonstrable fact to them. That there 
exists a wealth of infinite knowledge just beyond the 
border of our daily thoughts, which can be aroused 
and commanded at will, was not a fantasy of these 
sages of antiquity, but a dependable aid to which 
they turned in time of need. 

It is time you realized that the rites, rituals and 
practices of the ancients were not superstitions, but 
subterfuges to conceal the marvelous workings of 
natural law from those who would have misused 
them, Telepathy, projection of thought, the materi- 
alizing of ideas into helpful realities, are no longer 
thought by intelligent persons to be impossible prac- 
tices, but instead, demonstrable sciences, by 
which a greater life of happiness may be had. 

One of America’s foremost psychologists and 
university instructors, says of his experiments with 
thought transference and the powers of mind—“The 
successes were much too numerous to be merely 
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lagic f Mind 


THE GREATEST 
POWER ON 
EARTH ! 


lucky hits and one can see no way for guessing to 
have accounted for the results.” Have you that 
open-minded attitude of today which warrants a 
clear, positive revelation of the facts of mind which 
intolerance and bigotry have suppressed for years? 
Advance with the times; learn the truth about 
your inherited powers. 


Let this free book explain 


‘The Rosicrucians (NOT a religious organization) have been 
Ieadersin introducing the ancient wisdom of mental phenom- 
ena. Established throughout the world for centuries, they 

ave for ages expounded these truths to those thinking men 


scquire this most unusual and helpful knowledge. 


Tbe ROSICRUCIANS 
(AMORC) 


unseen, vital power which can be used in acqui 


the fulness and happiness of life. Please send me 


without cost, the book, “THE MASTERY OF 
LIFE,” which tells me how to receive this information. 


Name 


Address 


State 


JR rere, hat mn here's something that will in- 
terest you. 

Not a magic formula—not a get-rich-quick scheme— 
but something more substantial, more practical 

Of course, you need something more than just the 
desire to be an accountant, You've got to pay the price 
—be willing to study earnestly, thoroughly. 

Still, wouldn't it be worth your while to sacrifice 
some of your leisure in favor of interesting home study 
—over a comparatively brief period? Always provided 
that the rewards were good—a salary of $3,000 to 
$10,000? 

‘An accountant’s duties are interesting, varied and of 
real worth to his employers. He has standing! 

Do you feel that such things aren't for vou? Well, 
don’t be too sure, Very possibly they ca be 

‘Why not, like so many before you, investigate 
LaSalle’s modern Problem Method of training for an 
accountancy position? 

Just suppose you were permitted to work in a large 
accounting house under the personal supervision of an 
expert accountant. Suppose, with his aid, you studied 
accounting principles and solved problems day by day 
—easy ones at first—then more difficult ones. If you 
could do this—and could turn to him for advice as the 
problems became complex — soon 
you'd master them all. 

‘That's the training you follow in 
principle under the LaSalle Problem 
Method. 


‘You cover accountancy from the basic Principles right 
up through Accountancy Systems and Income Tax Pro- 
cedure. Then you add C. P. A. Training and prepare 
for the C. P. A. examinations, 

As you go along, you absorb the principles of Audit- 
ing, Cost Accounting, Business Law, tistical Con- 
trol, Organization, Management and Finance, 

Your progress is as speedy as you care to make it— 
depending on your own eagerness to learn and the time 
you spend in study. 

‘Will recognition come? The only answer, as you 
know, is that success does come to the man who is really. 
trained. It's possible your employers will notice your 
improvement in a very few weeks or months. Indeed, 
many LaSalle graduates have paid for their training— 
with increased earnings—before they have completed 
it! For accountants, who are trained in organization 
and management, are the executives of the future. 

Write For This Free Book 

For your own good, don't put off investigation of all 
the fets, Write for our free 48-page book, “Accou 
tancy, The Professi That Pays.” It'll prove that 
accountancy offers brilliant futures to those who aren't 
afraid of serious home study, We'll also include “Ten 
Years’ Promotion in One” —a book which has 
helped many men. Send us the 
coupon new. 


LASALLE EXTENSION 
CHICAGO 5, ILL, 


Other LaSalle 


Opportuniti 


417 5. Deorborn St. 
‘Years’ Promotion ia One. 
Nem 
Address 

City, Zone & Stat 


1 want to be an accountant. Send me without obligation, “Account. 
the "Profession, that, Pays" trsining. program also "Ten 


| LASALLE EXTENSION UNIVE 
A CORRESPONDENCE INSTITUTION 
Dept. 683-HR 


Chicago 5, Il, 
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Embry (9 Riddle begins Your 


Audition Conon 


Your Success in Aviation begins with 
tka) Embry-tiddle wrong. Englasering end mechonic 
mr work on lve oircrcft nailing tte hongon.- 
study design in spacious, well-lighted classrooms. Flig 
students train in the most modern aircraft...fly yeor- 
‘ound in Miomt's perfect flying weather. And ot world- 
famous Embry-Riddle you live omidst the international 
hustle ond bustle of the world’s greatest air cent 
Never has there been such opportunity for you in 
Aviation. The demand for trained men for exceeds 
the supply. Embry-Riddle prepares you in @ few short 
months for all fundamental ‘flight, engineering ond 
mechanic positions, including the new, wide field for 
sombinotion (pilot plus mechanic certification). 
Toke edvantoge of the magnificent reining focities 
Opo-locka Airport; operated entirely by 
backed 


mb 
by Embry-Riddle’s quorter-century of eviotion training 
experince. ive direcily onthe Airport. Enjoy Florida's 
matchless climate year-round, its 

wealth of sport and recreational 
focilites, Start your Aviation 
Career NOW at Embry-Riddle. 


Sc cpesicaliece caspase’ S 
ee 


Embry-Riddle School 
Miami 30, Florida 


‘Commercial Pilot 
Beraticgd DARE. Combined wich 
NAME Pot 
ADDRESS \* | denamed 
a CD Desinn & Design 
Seave tect Owe {ANSE Ytenn 


TRAIN IN MIAMI 


CAPITAL OF THE WORLD 
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Letters 


PS Solves a Mystery 
Sir: 

In the rear of the M.L-T. grounds, between 
two of the war-born radiation laboratories, 

irty, deserted house, bearing the 

UILDING 34.” The roof is recessed 
and covered with tar paper and a large sheet 
of canvas. Through the windows can be seen 
a litter of old furniture and the usual accum- 
ulation of equipment found in any “Tech” 
building... . No one seemed to know what 
was our ghost building, 
March issue of PS came, and all our 
problems were solved. The picture at top 


| of page 112 is our mysterious “BUILDING 


34.” I want to take this opportunity to 
thank your editors for revealing one of 
M.LT.'s deepest secrets, and urge you on to 
an even more important mission—find out 
what goes on in our “BUILDING 18.” 
rANLEY J, SOLOMON 
Massachusetts Institute of Technology 
Boston, Mass, 


It’s the shower room, 


Tee—But No Slip 
Sir: 

I found your article “Oil Well Nuisance 
Becomes Dry Ice” (PS, April 49, p. 164) 
very interesting and informative, What I 
would like to know is how you figured that 
1,155 cakes of dry ice weighed 69,000 Ib. 

You stated: “Snow, obtained by releasing 
pressure on liquid carbon dioxide is com- 
pressed into 240-Ib. dry-ice cakes by hy- 
draulic press.” In turn these cakes of dry 
ice are cut by two bandsaws, If two band- 
saws made a single cut on each block, there 
would be three eighty-pound blocks. Right? 
The freight car holds 1,155 cakes and the 
total weight is 69,000 Ib. 

If 1,155 cakes of dry ice weigh 80 Ib. 
each, the total weight would be 92,400 Ib, 
as I figure it. What happened to the remain- 
ing 23,400 Ib? -Did it evaporate or was it 
lost in “saw dust?” 


R, L, Strverock 
Albert Lea, Minn. 


The answer here is that the two saws 


A motor vehicle is a machine of many parts, each part designed — 
and constructes its own special function. 
All good mechanics, like good doctors, should know the working 


theory and operation of each part and understand what causes 
trouble and how to remedy B. 


LET AUDELS AUTO GUIDE SOLVE 
YOUR PROBLEMS 


Every auto mechanic, helper, serviceman and operator can use 
@ copy of AUDELS AUTOMOBILE GUIDE. The information it 
gives saves time, money and worry. Highly indorsed by all users. 
It presents the whole subject of auto mechanics from A to Z in pl 
language ond simple terms. 

This Big Practical Book gives full information with working dia- 
grams covering the principles, construction, ignition, service ond 
repair of modern cors, trucks and buses. 

‘A complete Guide of 1800 pages, over 1500 
showing inside views of the working parts, with instructions for 
jobs, Diesel engines, Fluld and Hydra-matic drives fully explained. 


IT PAYS TO KNOW HOW TO 


How to fit pistons—How to locate engine knocks—How to fit con- 
necting rod bearings—How to service main bearings—How to re: 

ion valves—How to time valves—How to adjust fan bellx—How 
to adjust carburetors & chokes—How to rebuild a clutch—How to 
service automatic transmissions—How to brakes—How to od- 
19 gear—How to cope with n troubles—How to serv- 
tributors—How to time ignition—How to “tune up" an engine. 


INFORMATION IN A HANDY FORM 


73 INTERESTING CHAPTERS—Reod this portial list of subjects 
‘on which practical information is fully 9) i 
under th gs os shown below. Ready 
e_Automotive 


lings—Connecti ng Rowe cran ‘Shafts Valves Valve Gear—Camms 
and’ Gam Action “Vaive Timing—Coaling Systems Fuel Feed sya 
tems—Dual Fuel Feed—Mixture—Carburetors—Carburetor Service— 


uf DAYS’ FREE TRIAL 


0 GET THIS ASSISTANCE 
Fon VoUNSELE SIMPLY 
FILL IN AND MAIL 
COUPON TODAY. 


COMPLETE 
PAY $; 
ONLY § MO. 


Mt 


AUDELS. 
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hens to Know 


ent on 7 Days A proval 


AUDEL, Publishers, 49 W. 23 St. 
Tce pentne sons ig 

Stile yeces 
Benassi roars 


[1] AUTO GUIDE, 100 


DIESEL ENGINE MANUAL. 400 Pages. 
WELOERS GUIDE! 400 Passa 
MACHINISTS Hsody Book: 1605 Py 
Fowen PLANT EREIMEERS cui, 10 Pages 
ENGINEERS FIREMAN EXAM, 2 Paps 
PUMPS. Myeroles & Ai Comprensra, 1688 Bs. 
MARINE ENGINEERS Handy Book, 120 
ENGINEERS & Mechanics Giges (4 Book Se 
Answarson rachel ENCINEEMING,25t Pages 
ELECTRIC WIRING DIAGRAMS. 210 Pages 
ELECTRICIANS EXAMINATIONS, 250 
ELECTRICAL DICTIONARY, 9000 Terms 
ELECTING woTOR GUIDE” 1000 Pa 
HANDY BOOK OF ELECTRICITY, 1440 Pages 
ELECTRICAL POWER CALCULATIONS, X25 Pas. 
EADIOMARS GUIDE, 4 ages 

ELECTRONIG DEVICES, 216 Pages 
ELECTAIC LIBRARY 7060 Ppa 
Vote iL WAVE LV 

iL BURNER GUIDE. 38 Pagoe 
HOUSE HEATING GUIDE, 1006 Ps 
CARPENTERS & ilders Guides 
PLUMBERS & Soa 

MASONS & builders Gales Ct Book Se) 
BLE PRiny READING 46 Pages 
PAINTERS & DECORATORS MANUAL. 450 Fs 
GARDENERS & GROWERS Guides (Book 
REFRIGERATION & Air Conaionog, 1280 Pas 
SHEET METAL WORKERS Handy Book, 388 Pas. 
SHEET METAL PATTERN LAYOUTS, 1100 PBs 
AIRCRAFT WORKER. 240 Pages 
MECHANICAL DRAWING CbIDE. 160 
MECHANICAL DRAWING & DESIGN, «a0 Pye. 
MATHEMATICS & CALCULATIONS, 70 Pat 
MECHANICAL Dictionary, 98 Pa j 
MILLWRIGHTS & Mechanics Guide, 1200 Ps. 
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MEN-IF YOU VALUE 


Your Future- 
read this 


Tells You How to Win 
Bigger Pay and Real Security 


‘This book Is yours without a penn: 
In Refrigeration and Alr Condition| 
Store for you in this fast moving 

ton, We wnnt you to have this big. 
want ‘you to have the opportunity to read 
‘decide for vourwelt whether this ts the fleld for 


Brinches of this great industry” Almost unl 
for men who knox this work. Now you mat 

eration und’ Air Conditioning at home in 
eed to xive up present Job oF income, whi 
Step into a better fob. Act now! Simply. weit 
thd’ address "on the coupon below and mal 


INDUSTRIAL TRAINING INSTITUTE 


2150 Lawn U-2, Chicago 25, Ill. 
MAIL COUPON NOW wo 'Siiication 


re 
‘Mr, C. H. Smith, Preside 
industrial Training Institute, Dept. U-2 
Avenue, Chicago 25, Illinois 
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| quarter the blocks, one cutting them in half 
lengthwise and the other cutting them in 
half crosswise. Thus each large block is cut 
into four, not three, smaller ones, each 
weighing 60 pounds. Multiply this weight 
times 1,155, the number of blocks that the 
car will hold, and you'll get the same figure 
PS did—roughly 69,000 pounds, 


Long 
Sir: 
We were very interested to read in your 
magazine (March 1949 issue, page 117) 
details of a belt conveyer operating at Storrs 
, hear Scranton, Pa, 
feel sure that you will be interested 
in hearing that there is in operation at a 
British colliery a belt conveyer made by us 
5,715 feet in length, Thus the belt is 11,430 
ft. long. This conveyer operates down a 
slight incline of 24° and handles 1,800 ton 
of coal per day. The prime mover of this 
conveyer is an electric motor of 100 hp, 
W.F.G, Surcuirre 
Director & General Manager 
Richard Sutcliffe Ltd, 
London, England, 


eyer 


Friend! 
Sir: 
On page 129 of the March issue of your 
publication appeared an illustration with an 
ll-line caption pertaining to the Tacho- 
graph, a product distributed nationally by 
the Wagner Electrie Corporation, This 
tion—reading in part as follows, 
of long-haul trucker is mechanic 
staring at him from top of dashboard, ‘This 
gin s record for home office of 
freighter’s mileage, speed, time on road, 
length of stops.’—is a little less than fair, 

It seems to us that the originator of this 
has been just a little hasty in forming 
and writing the opinion expressed. Far from 
being a “squealer” this unit has proved to 
a protection to the driver on many an 


Squealer 


L. C, Donrunz 
Sales Promotion Manager 
Wagner Electric Corporation 
St. Louis, Mo. 


Over 


Sir: 
I would like to say “Thanks” in block type 


for Overdrive 


LEARN RADIO 


y PRACTICING IN SPARE TIME 
B SZ 


os ‘As part of my Course, 1 send you the speaker, tubes, 


J SEND YOU BIG KITS OF PARTS 
You Build and Experiment 
With this MODERN RADIO 


AND MANY OTHER CIRCUITS 


1. £ SMITH, President 
atonal Rodi Tatty 
TRAINED THESE MEN 


‘AM NOW 


VETERANS | 


You can get 


+ Success 
i SMITH. President 


MRE SMI 
this training os, WA) ATIONAL RADIO INSTITUTE, 
without cost 


under G. I. Bill 


* 
: i 

MY COURSE 

newness TELEVISION 
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FREE PLAN 


Tells How to Start 
Your Own Business 


FILING 


FOLEY FILED SAWS BRING NEW CUSTOMERS 
Here is a steady repeat CASH business you can start io 
your own basement or garage in your spare time. Every 
you sharpen with the machine accuracy of the 
Big! Saw Filer ian ad that brings more ‘customers: 
Hollingshead wrote (0 us doing very wel 
with my Foley Filer, and Yam lad Ti invented ity 
machinery, Te is very satisfactory. a 
{n'the smail community ia which T live.” 
You can file all hand saws, also band and crosscut 
it saws 00 the Foley. ‘The adjustments 


ie 831 
‘my Foley ‘Saw Filer came 
‘a marvel of perfection.” 


PENDENCE APTER 49¥” ex 
i ardware stores, ome owners 
farmers, ‘carpenters; "schools, 
factories, ete. Just think-—with 
moet vein no ovetbca 
is curry, You “can 
Stare right in on a cash busines chat 
wi tal ay the ren, buy groceries, 


fs IMMEDIATE DELIVERY on 2 
‘oley Saw Filer. 


Sead. For FREE BOOK 


| FOLEY MFG. CO., 619-9 Foley Bidg., 
| Minneapolis 18, Minn. a 
| Send me free book ““INDEPENDENCE AFTER 401"* 
1 
1 


A 


Lo 
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about six feet high for your most interesting 
thoroughly clear article in the current 
issue [PS, April ’49, p. 180], “How Over- 
drive Works.” As you say, Bill Barnes cer- 
tainly makes it easy to follow, and with the 
clean-cut line drawings, it clicks, but quick. 
T’ve been driving an overdrive-equipped 
Chrysler Imperial continuously now for over 
12 years, a 1937 model, and while I knew 
in a way what happened down there under 
the floor boards, I never was quite able to 
really “see” what went on, until I read this 
story, Now I've got it, and got it right. 
Cuarves CuLven 
Toronto, Canada 


Don’t Skid Around 


Sir: 

Stop them before they kill somebody! I 
refer to the Hydraulic Ratio Changer de- 
scribed in your February issue (page 192). 
. . . Locked rear wheels are many times 
more likely to cause a skid than locked front 
wheels... 

Expnep F, Tusns 
Pittsburgh, Pa. 


Yes, but if you avoid the clutch and use 
the brakes moderately, as you should on ice, 
you're much more likely to lock the front 
wheels—because the engine keeps turning 
the rear ones, PS skidded in letting the artist 
show a passenger car, The Wagner Ratio 
Changer is for trucks, When experienced 
truck drivers apply brakes on skiddy sur- 
faces, the motor-driven rear wheels aren't 
likely to lock, but the unpowered front ones 
may. Locked, they lose their steering grip 
and deprive the driver of control. The Ratio 
Changer reduces the likelihood of locking 
the front wheels, 


When you write an article on sports auto- 
mobiles and don’t mention the 1937 Cord 
supercharged front-wheel drive, you have 
made an omission worth mention, 

This car, which was made in the U.S, 12 
years ago, certainly deserves prominent 
mention wherever thoroughbred automobiles 
are discussed, It was a rare combination of 
racing car and fine coach work and excelled 
in both, Its 178-horsepower, V-8 engine, 
4-speed transmission, and front-wheel drive 
combined to set a number of records that 


YOU BUILD and KEEP 
THIS EQUIPMENT TO 
WORK OVER 300 
HOME EXPERIMENTS 


DeFOREST’S TRAINING, INC. 


CHICAGO 14, ILLINOIS 
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worth of materials 
BRINGS YOU DOLLARS!! 


‘your own home 


EVERYTHING Coen 
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are astounding 12 years later, Its low sil- 
houette with horizontal emphasis, its low 
step-down floors with no tunnels, its beau- 
tiful upholstery and trimmings’ are still 
copied by current models, It pioneered the 
integral body frame, the convertible with 4 
windows, the front-opening hood and scores 
of other engineering milestones. 

The Cord showed American genius at its 
best in automobile design. It didn’t com- 
promise style for performance or perform- 
ance for style. It handled like a dream at 
100 m.p.h., but also would take off in a 
2.7-1 4th gear ratio from idling speed with 
absolute smoothness with the _ throttle 
opened. It had 178 hp,, but would get 14 
to 15 miles per gallon at top road speeds, 
It had a superb dash with beautifully ar- 
ranged instruments, Its imported English 
upholstery in deep colors has been copied 
by many but never equaled, Its rakish out- 
side exhaust tubes still excite any real auto- 
mobile fan, . . . 


T. J. ARNEson, Jn. 
Professional Instruments Co, 
Minneapolis, Minn, 


We agree with what you say, but most 
sports-car enthusiasts consider the Cord a 
stock car, rather than a true sports car, 


Eggs-cuse Us, Please 


Sir: 

‘On your April cover the Kaiser Traveler 
has a load that would do credit to a pick-up 
truck, One part of the load evidently is in- 
tended to be a case of eggs. What are those, 
ostrich eggs? The case label says, “12 doz 
Methinks our friend in the checked shi 
has been robbed. I’ve handled over 200,000 
dozen eggs in that type of case in the past 
2% years, and all those I've seen held 80 
dozen to the case, However, that's a very 
minor error, 

I considered Devon Francis’ work on the 
Kaiser feature and on the new Chrysler lines 
tops, Both were well written and, above all, 
well illustrated—much better coverage on 
the Chrysler feature than some of your com- 
petitors did. 

So keep it up, but better count your eggs 
before they're illustrated. 

Cuirrorp ScuwaB 


Jonesville, Mich, 


Even the artist, who handled egg crates 
in his youth, slipped on this one. 


INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 
92-F DISTRICT NATIONAL BUILDING 


WASHINGTON 5, D. ¢ 


Y'CLARENCE A. O'BRIEN & HARVEY JACOBSON 
Ri 
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Drome “Doodle-Buj 


THE WORLD'S MOST FASCINATING HOBBY 


‘700 Poinsettia St., Santa Ana, California. 
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STUDY at HOME 


With An Educational Institution 


Men with specialized training win higher positions, insure 
id. are bigger successes in business 


ARTS and SCIENCES 

Courses in Philosophy: Education: Letters; Public Health 
Physles: 

*Bolfical "Science: Theslony 

“Accounting: Mathematics: Sta 


ENGINEERING 


Courses in, Electrical. Civil 


Susiness and Commerce: 
tisties; Agriculture 


chanical, Drafting, Archie 


McKiniey-Reovevelt Incerporated, 4010-A8, Sheridan R4. 


EARN MORE 
On The RIGHT Job 


Mail vs your background & 
fence for an effective, er srenume that ct 
Relp you obtain that ‘better-paying position. $2 


BUSINESS EXECUTIVE CONSULTANTS, 
625 Madison Avenue 2, N.Y. 


LEARN & 2 
CARTOON 


= 

PICTURE a 
CHART a 

METHOD! 


WHILE LEARNING 
CHRISTY 7) 
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NW EN TORS 


Patent laws encourage the development of inventions, 
We recommend that an inventor employ a registered Patent 
Attorney or agent, if the inventor is not familiar with patent 
matters. This is because the value of a patent depends largely 
upon the skillful preparation of the specification and claims in 
the patent application. 

The firm of McMorrow, Berman and Davidson is registered 
to practice before the United States Patent Office. Addition- 
ally it engages patent attomeys able to readily understand 
inventors’ disclosures, to advise concerning patentability, and 
to prepare appropriate specifications and claims. 

If an inventor believes he has an invention, a search of the 
most pertinent prior U. S. patents should be made and a report 
obtained relative to its patentability. Where such report in- 
dicates that the invention appears patentable, in order to 
secure protection, diligence should be exercised in making 
application for a patent. 

Send for a copy of Patent Booklet entitled “How To Protect 
Your Invention.” This booklet contains information on patent 
protection and procedure. You will also receive an “Invention 
Record” blank. This will be promptly forwarded to you upon 
request—no obligation. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS © TRADE MARKS © — COPYRIGHTS 


142-2 VICTOR BUILDING, WASHINGTON 1, D. C. 


McMORROW, BERMAN & DAVIDSON 


Registered Potent Attorneys 
142-2 Victor Building, Washington 1, D. C. 


Send me your Potent Booklet, “How To Protect Your Invention”, ond clio “Inven- 
stand this request does not obligate me. 


tion Record” form at once. 1 undi 


Nane.... 


Address 


City. 
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Prepare Now For a Career 
in Refrigeration, 
Heating, Air Conditioning 


In 6 months to 2 years you can train for a 
substantial career in. industry, or a. business 
of your own, Under the unique concentric 
curriculum at the Milwaukee School of Engi 
neering each course unit. is complete in itself 
‘and prepares you for specific. eceupational 
objectives. ‘The length of training you receive 
varies with the woal you wish to reach, Over 
1500 students from 48 states and 18 foreign 

‘are now enrolled. Faculty of 85 

35,000 former students in’ industry 


TECHNICAL TRAINING 


tion, Heating and Alr Conditioning 
Technician in 2 years 


BUILD YOUR CAREER WITH PRACTICAL 


Televisi 
+ Electronics 


art ADrit, duly, September 


“MILWAUKEE —se 


of ENGINEERING; 


SPECIALIZE 


MILWAUKEE SCHOOL OF ENGINEERING 


Ale Conditioning o. a 
Name. 
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Dept. P8460, W, Broadway and E, State, Milwaukee, Wis. 
Without obiization send me free booklet “Career Hullding’ 
nd "more ‘Uetalle on rovise in’ Refrigeration 


Heating and 


aziWwinads 
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(Gor ort wis, Tot Wom OF LATHE CARVING 


Griffin Craft Supplies 
ENGINEERING 
Television, FM, Broadcasting, 


Servicing, Electronics, Aviatios 


Marine & Police Radio taught thoroughly. 72 weeks’ 
Engineering course equivalent to 3 years’ college radi 
work. Approved Veteran Training, Catalog upon requ 


VALPARAISO TECHNICAL INSTITUTE 
rons FREE! 


are intereated sr ug 
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BEERY SCHOOL OF 
Dept. 508 


Win success in, photography by 
Study'or at our famous Resident 

of New York, Commercial, adver 

trait, Color, etc, 39th year. Write today! 


MEW YORK INSTITUTE OF PHOTOGRAPHY 
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INVENTORS 


Unless an inventor is thoroughly familiar with 
such matters, he is advised to employ a compe- 
tent registered patent attorney or agent as the 
value of patents depends largely upon the skill- 
ful preparation of the specification and claims. 


For his guidance, the following are the usual preliminary 
steps which the inventor takes toward patent protection. 


The “Evidence of Invention” form men- 
tioned below is offered as a convenience 
to the inventor in making his disclosure 
of invention. 


The inventor should date and sign his 
disclosure and have it witnessed by two 
or more persons who are capable of 
understanding his invention, The disclo- 
sure should then be mailed to the regis- 
tered patent attorney or agent whom he 


selects to assist him. The disclosure should 
be accompanied by a letter authorizing 
the patent attorney or agent to conduct 
a preliminary search among previously 
granted U. S. patents for similar types 
of invention, The patent attorney or 
agent then prepares a report of the prob- 
able patentability of the invention and 
recommends the further course the in- 
ventor should take, provided the report 
indicates possible patentability, 


This firm is registered to practice before the U. S. Patent Office and is 
available to assist inventors in the preparation and prosecution of their 
cases. The coupon below is suggested as a convenience to the inventor in 


starting action on his invention. 


VICTOR J. EVANS & €O.* Waban Wt. Grane 


REGISTERED PATENT ATTORNEY 
440.G MERLIN BUILDING. WASHINGTON 6. D. C, 


VICTOR J. EVANS & CO. * Moi 


Registered Patent Attorney 


* 440-G Merlin Building, Washington 6, D. C. . 
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"GIVE ME 
YOUR MEASURE AND 
LET ME PROVE 


om BAILEY 
TECHNICAL SCHOOLS 


OFFER THE FOLLOWING COURSES: 


PRACTICAL DIESEL ENGINEERING 
COMMERCIAL ELECTRICITY 

Your future success depends largely on the 

reputation of the school you attend, Don't 

take chances! Train at America’s foremost 

school of me¢ t 

recognized and 


BAILEY TECHNICAL SCHOOLS 


1656 So. Grand Bivd., St. Lovis, Mo. 


Here’s What Only 
15 Minutes a Day 
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Treasure and Mineral 
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CREDIT PLAN—FREE LITERATURE 


FISHER RESEARCH LABORATORY Inc, 
Pale Alte, Callt. 


ELECTRICAL TRAINING 


Intensive 32 weeks residence course in fundamentals of indus- 
{rial electrical engineering, including radio, electronics. Pre- 


Actual photo of 


TRAIN NOW FOR AM 


AVIATION CAREER 


IM SUNNY SOUTHERN CALIFORNIA 


dere CAL-AERO TECHNICAL INSTITUTE 
GRAND CENTRAL AIR TERMINAL « GLENDALE 1, CALIFORNIA 


20 Porutar science 


VETERAN'S CHOICE 


More than 400 L.C. Courses are available to Veterans 
enticed to benefits under the G.1. Bill of Rights. 


Here’s your chance to start a program of Personal Ad- 
vancement—through training. You select your own course, 
study in your spare time, progress as fast as your ability and 
ambition permit. 

Each I. C. S. Course is a gateway to a profitable, exciting 
field. Each is authoritative, practical, easy to understand. 

The time for action is now. Remember, Veteran Training 
is a limited offer. For most Veterans, July 25, 1951, is the 
deadline. The time to get started is now! Mark and mail the 
coupon today! It brings full details on how to enroll. 


BOX 7632-M, SCRANTON 9, PENNA. 
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For the man with a 
sensitive tongue 
CARBURETOR 
cools your smoke, 
makes it mild 


throvgh Corbureor 


1, Smoke from toboceo 


Cool air drawn through the patented* Car- 
buretor keeps the bottom of the bowl dry, so 
there is never a “wet heel”. Bowl is treated 
with honey, helps when “breaking-in” the 
pipe. A pipe that beginners can enjoy without 
having to accustom themselves to it. Ask for 
Carburetor Yello-Bole at dealers, 10. 
Bros. & Bondy, Inc., Estab. 1851, 
630 Fifth Avenue, New York 20. 
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Make Ur-Own Rotary Type 


Model 49M—Just add electric 
motor or gas engine, concealed 
blade forsafety,3cutting heights, 
134” to 314”. Ball bearing rubber 
tired rear wheels. 18” cut, Cuts 
to within %” of sidewalk. Wght 
48 Ibs. America’s Greatest Power 
Mower value, Order Now! 
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JIFFY CAR WASH AT HOME 


Here's How CREL Prepares You for a f 
Professional Career with Industry-Recognized | =~ WITH AIR FLOW AUTO MOP 
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ity Auto Repair Job 
is saCink for YOU! 


MoToR’s AUTO REPAIR MANUAL is Showing Thousands 
of Men How To Handle ANY Job on ANY Car— 
Faster and Easier! Now Let It Go to Work For You! 


WITH MoToR's amazing 
AUTO REPAIR MANUAL 
you can whiz through ANY 
Job—in LESS time, and with 
USS “work! Just look” up 
make, model. “and Jol 

fo to it! With ‘this 
follow ‘book, any” Jol 
radiator to rear end—be- 
‘comes a pushover for You! 


“EVERYTHING You Need to 
Know about EVERY Make Y 
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LEARN THE COYNE PRACTICAL WAY 


Year by year for 50 years we have learned how to 
make Coyne Training quicker, more practical. Coyne 
is the only school of its kind offering you all the 
advantages of 50 years of training experience. 


Thousandsof Coyne trained 
men in good jobs or in a 
business of their own, make 
real money while others 
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set ready for Good Pay—a Big GI Approved — Finance Plan 
Future—by: training at COYNE for Non-Vets 
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A Practical, Up-to-date 
aT cast! Reference Book on Patent Law 


HANDBOOK OF PATENTS 


By Harry A. Toulmin, Jr. 
‘Sentor Member of Toulmin & Tou 
Here; at last. Is a clear, accurate handbook that explains in 
liar’ terms, every step in the procedure and 
ent law. It contains every aid the 
id inteliigentiy with any situation 


ing patent 
‘The great, chapter on the special types of patents Is especis 
Valuable for its detailed treatment and illuminating examples 
Of twelve distinct types of patents, with the differences in de- 
fuiovof treatment that result from their Individual character 
‘Tho same systematic, stop-by-step procedure has been 
Ulited by the nuthor in his chapters on Grafting’ tad’ prose 
ng patent application, on keepiag patent records, on 18 
ete, The appendix contains « 


tent recordn, ete 
st fund of useful practical information including, 
Rules ‘of Practice in the United States Patent Oflice, as well 

‘al the forms used In patent work, the comparative pro- 
‘Yinions'on which patent gractice is based, and indices of patent 
nwa and the Rules of Practice, in short, every fact Ia made 
clear to the man who is not an attorney. so that he can realize 
{the most {rom his rights under our patent system. 


Examine This Great Book Free 


hook is exactly: what you have 
Poturn it without obligation 


ro===MAIL THIS COUPON NOW «--=~ 


en looking for, you may 


‘When you are satisfied that 
you have invented a matter of 
value—write me, without obli- 
gation, for full information 
to what steps you should 
take to secure a Patent. 

The usual first step is to have 
a search of the prior U.S. 
Patents conducted, so that I 
can report to you on the 
question of Patentability. 


PATRICK DP. BEAVERS 

(Formerly RANDOLPH & BEAVERS) 
Registered Patent Attorney 

937 Columbian Building, Washington 1, 


D.C 


PATRICK D. BEAVERS, Registered Patent Atty. 
937 Columbian Bidg., Washington 1, D. C. 


Please send me full information on how 
to secure Patents & Trademark Registration. 


Name. 
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‘SURPLUS BARGAINS 


Pp ALL ITEMS: BRAND 
NEW GUARANTEED 


Navy Hammock complete. . 
dangle. Hammock complete 
3burmer Rampkook stove 
‘king beg. 87310" w /strap, 
or $1.08 PE 10 ei. 
16° Collapsible Canoe. -- 
3Sman Rubber Boat 
S:man Rubber Boat 
cman Rubber Boat 
‘Above with pump, ara, anc, rep, Kit 
itman Rubber Bon 
Equipt with paddles, 


Px 


NEW WATER 
PROOF TENTS 
ar 

rset 
var 
wa 
wae 
wx Ws 
r 


Feb! a, 


check oF money order or 25% 


ROCKAWAY SALES CO. noure 


INVENTORS 


Whether an invention is patencable can be substan 

tcemined by Search of the U. 8. Paten records 
gation, write for a explaining the steps yOu 

should take to secure a patent. = . = 


JOHN N. RANDOLPH 
Registered Patent Attori 
205 Columbian Building Washington 1, D. ¢. 


ATENTS PATENT 


LAWYER 
TRADE MARKS associate examinen 
GUSTAVE MILLER 


U, S-PATENT OFFICE 1922-1029 
68-PS WARNER BLOG. 


USicuneron'e'see: —_mveitbita Retono~ 
iH E L P eg Ee 
wel 

Src sttermate, toe 

INSTITUTE of AMERICAN INVENTORS 
AND TRADE MARKS |= 
¢C.A.SNOW ECO. 
REGISTERED PATENT ATTORNEYS 
eer hay 


Fy FOR INVENTORS 
ap. 3, 1926 Eye St, NW., Washington 6, 


TENTS 


iE YOU WISH TO PROTECT YOUR INVENTION, 
You should toke steps te protect it by @ U. 5. 
Write me for "Record of Invention’ form. 


CARL MILLER 
REGISTERED PATENT ATTORNEY 


351m Floor, Dent. 
ecore oF 


U senteerntiss 


ww York city 


‘mention 
case, 


1 
1 
1 
a 


Lee ee ee ee ee 


NOW READY—A TIMELY BOOK! 


BETTER PAINTING METHODS 


— EXPLAINED BY MASTER CRAFTSMEN— 


PAINTING AND DECORATING CRAFTS- 
MAN'S MANUAL AND TEXTBOOK for 
Painters, Journeymen, Contractors, Appren- 
tices, Students and Prepaneo AND SPONSORED 
all paint users. By 

Gives you the short- _—= 
cut instructions that PAINTING 
you want — includ- DECORATING 
ing new methods \|\ CONTRACTORS 
and ideas. An easy AMERICA. 


progressive course 
for the apprentice 
and student. A practical daily helper and 
quick reference for the master worker. For 
painters, a helping hand guide to easier 
) | work, better work and better pay. 

ASK TO SEE IT! , INSIDE TRADE INFORMATION ON + 

The Fundamental Principles and Pract sf the Painting and Decorating Croft, with 
Preparation of surface, Paper and Pap Tools and proper ute for some 
compotion and properties, Synthetic pai 


Ww 
‘ee. Spreypolating, how to tee ond oore for equipment. Sectfelds and riggleg 
use the color wheel, harmony and how to match 


with safety rules. Color 
color. Dictionary 
This is only @ 2 vost fund of vital, practical 
information, use ery progt rater, journeymen, apprentices ond all others 
concerned oF Tn the painting und decoratiog laduciry, 


A POCKET COMPANION THAT ANSWERS YOUR QUESTIONS 
You should own this new, useful book containing clear, concise, practical information, pointers a 
relating to practice in all Branches. Easy to read ond understand—450 pages—35 chopt 
illustrated. cover—pocket size—a ready reference that answers your questions occura 
back if not O.K, To get this assistance for yourself, 


THEO. AUDEL & CO., Publishers, 49 W. 23 St., New York 10, N. Y. 
Please mail me postpaid for 7 days' examination and approvel: 
AND DECORATING CRAFTSMAN'S MANUAL & TEXTBOOK"—Price $2, If 


satisfactory | agree to mail you $2 in 7 days; otherwise | will promptly return 
the book. eae 


Nome. 
Address 


OO ———————————EEE 
Employed by. = 
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YOU | 


can 
acquire a} 
NIGHTS AT HOME! 


LAI LL.B. DEGREE 


LaSalle’s famous Law Library—used as refer- 
ence in many Law libraries and Law offices— 
has enabled thousands to master Law sur- 
prisingly fast, in spare hours at home, for busi- 
ness and professional advancement. 

‘Those 14 remarkable volumes, compiled by 
leading professors and lawyers, cover the whole 
basic field of Law in condensed, orderly, sim- 
plified manner. 

‘You advance rapidly with this great library, 
plus spocial lectures furnished. We guide you 
Step-by-step with personalized Problem Meth- 
od of instruction ... . you learn by doing—han- 
dling legal problems—not by memorizing rules, 

Sond for two FREE 48-page booklets, "La 
‘Training for Leadership,” and “Evidence,” 
answering questions about Law and its value 
to you, and telling how LaSalle Law graduates 
aro winning rapid advancement in business and 
public life. Mail coupon below. No obligation, 


LA SALLE EXTENSION UNIVERSITY 
‘A Correspondence Institution 
417 $, Dearborn St. Dept. 683-L Chicago 5, ILL. 


Send me your two FREE booklets deseribed above, 
without obligation. 
Name. 


Age. 


Sire. 
City, Zone & State. 


One Sup NEW PLASTIC 
Makes ike EATHER and 
LEATHERETTE Items //KE. we 


‘Make like scuffed 
faded leather and atifca leathe equi: geht 
‘ment, Either your own to renew, recolor 


or cafe, restaurant and 


sHows > 
EFFECT 


Send me without obligation a ramp. 
(of Leathor-New coated material 20 
an inspect tt 


Edwards, Sales Mor. 


30 rorutar science 


“ LEARN-BY-DOING”” 


—s 
NATION'S 
LARGEST 
EXCLUSIVE 
ELECTRICAL 
SCHOOL 


PRACTICAL TRAINING 
NOT “HOME STUDY" 
G.I APPROVED, Shope cr MTT? Learn all phases 
ators, Const, Main: 
Partie jobn ete 


MICHIGAN TECHNICAL INSTITUTE 
2281 W. Fort St., Detroit, Mich., Dept. PS-6 
1 Name 

1 street 
H 


City. State. 


BLACKSTONE COLLEGE OF LAWo.3.3: tian At: 


A Correspondence Institution Founded in'1890 


TLLUSTRATES | 
PENNY P' (Post CARDS 
Cardia 


AND MAKE UP TO $12.00 IN A DAY! 

x ired-to-measure suit a8 O 

he penny cai hy taking fw 

feFiZ0i'Tn's dy without experience or her 
house canvassing. His opporonity=tallors 


‘Send for Samples—FREE! na 


SHORTHAND in 


Weeks at Home 


35° Wea “Bt 


SURPLUS: a 


Builds actuat units as part of Course, 
Earns money doing spare ‘me repair 
End inatallation work 


seu Course and receives Diploma Applies formand GETS—a seed ay 

Tr‘now a avalihed Russ Television fat time fob 

abd Ercotronies Technician, crs know National Sehouts and 
Trae te hice thelr svadvater 


Or ne opens own profitable Ser 


THIS PRACTICAL, TECHNICAL RESIDENT TRADE SCHOOL 
TRAINS YOU AT HOME FOR BIG RADIO OPPORTUNITIES! 


mitters, televi 
electronics, You 


ectronicd in many, industries, in @ out stad of hugs trained inttustos 
fou Build This Superheteroayne —_fasinci of you ou ‘ile teas aur faint wdests 
scsnar Wh Rite We do ining a Practical Bee tet he Fhee 


Sbamemnlbeend 
You receive complete standard equi Schools Course fully low tell you more | APPROVED | 
ment, including latest type Hig covers basic, ‘and specialized about National FOR 

‘Tubes, ‘for. bullding various experi- instruction in all phases, including Home Trainin 


moni laa eMul*von'pfeptis | Saie'iade pricipi recat amt | Usr'cbugmr adi | VETERANS 
pity ep a you Sela? aie 
Bite daperhetereaine Receiver. Tes NATIONAL SCHOOLS —_— 


LOS ANGELES 37, CALIF. + EST.1905 


fessional Multtester 


‘This portable instrument (see 
Tight) enables you to perform 

y practical tests, make del 
Teate adjustments afd do serv 
ice work. Complete with test 
leads. 


‘Mail in envelope 
Los Angeles posteard) 


‘your course. 


been prepared with a special technique of ilu 
trating fadio. principles by ‘numerous easy-to- 
Understand examples. 


Resident Study Courses Offered rc 2 s 
Send Coupon Today for These Two Valuable Free Books ial Check here if veteran of World War 
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Fshe's some SMOOTHIE! 


(YOUR CAR, THAT IS) 


when equipped with 
ADVANCE “ULTRA DEEP-TONE” MUFFLERS 


wombs Your cor. Tih. ne rote, ety 0 
rime pointed. Rea-top quality, nt 1 
ned with cheaper, ight weight makes 


fend ah, money ri 
Merery ont 870.00 | 


A THIRD HAND FOR $3: 


Amazing Low-Cost 
All-Purpose 


FOOT- SWITCH 


COMMERCIAL TRADES’ GRADUATES GET 
THE BETTER JOBS because they ore 


Syaalor, Appt 
tenance, & tnataiation 


fan match our low price or value! 
Send for our FREE Barbell Catalog 


re Gy = 
MAIL URPLUS! 
NEW! 3-WAY | NEW! CARRYALL 
FOLDING Waterproof Canves 


SHOVELS 


CATALOG — AMAZING VALUES! 


UNIVERSAL ENTERPRISES 


DEPT, $F. 5. 948 5. MAIN ST. tos ANGHES 15, CALI. 
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BUR BARBELL CO. 


FOR SAL 
Novelties—Brooches—Pins—Necklaces—Rings, 
Ete. 10 pound—Sample Shi 


B. LOWE — Holland BI; St. Louis, Mo. 


BURIED TREASURE. MINERALS 
AMAZING NEW GOLDAK LOCATO! 
SENSATIONAL NEW MODEL! 
ONLY 11 pounds weight! One hand 


| gperation® Money-Back Guarantee of 
rity. “Write for_full details, 


Build your own power sprayer. 
nze gear type, 0-130 Ib, pres 
‘510.95 up. 
iplete ower 

$26.90 vp. Other 


MIDWEST SALES Co. 


2533 Indione 


Dept, PS6 Kansas City, Mo. 


METALIZE BABY SHOES 
AT HOME (a Spare Time 


yy Get facts about amazing 
money-making WARNER 
Success Plan that shows you 
every easy step in com- 
pletely charted path to per- 
sonal independence —with 
home as your headquarters. 
This proved and tested Plan is 
working like magi 5 L 
by an old, reliable sees // 4 Ray Brandell, Mgr., WARNER ELECTRIC CO., 
* 1512 Jarvis Ave., Dept. 26, Chicago 2 


QUICK CASH WAITING! 


Demand for Metalized BABY SHOES and OTHER 
KEEPSAKES is growing bigger daily. Our Tested 


Sensational 
New Electric 


@WELDER @CUTTER! | 


FOR 110-115 AC or DC » WELD—BRAZE—CUT—SOLDE 
INSTRUCTIONS INCLUDED = +_ LOWEST PRICE I 


ess commercial and amateur we 
direct to 
iy $12.00. 
er need wetoaire E 
plug WELDRIVE into 110115 AC or DC out. €.0.Be today 
‘Uses standard welding and brazing Charges wt 4 Ibe) 
Wrupatre urnished completewith Converter Unit, age. Either way. if 


a 


Holder for welding metal to 7)” thick 
rod, and #2 Double Holder 
lectrodes for Braz 


WELDRITE va 10 


As high as $3,351.00 
ARE YOU JOB-SATISFIED? FIRST 


GET A U.S. GOVERNMENT JOB 
Many Posi ns to Be Filled 


Rallway Mail Cleves —Postoffice Clerks—Mail, Car 
faphere—Typists, Statistical "Clerks--Liguor’ inspec 
page Civil Service BookPREE. 

MEN — WOMEN FRANKLIN INST. 
Veterans Get Preference Gentlemen: Ri 

' 

page book with list of 
1 posit ‘Advis also regarding sala 
‘fours, work, vacation, ete. ‘Tell me how to 
"qualify for a’ position. 


N 
jochester 4, N.Y. 

Without’ charge, 40 
Government big paid 


Address. Ver? 
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Bleed your own 
HYDRAULIC BRAKES 
Easily—Efficiently 

with a KAR BRAKE BLEEDER 


eat News for 


FISHERMEN! 


BRAKE BLEEDEI 


IBUTING co 


Pittsburgh 24, 


FIREARMS 
and SWORDS 


7 TIMES 
MORE WATER 


RESISTANT EYE- 
Yes, of 10 other leadin 


s GLASSES 
tested impartially, Sha 


speare WEXFORD proved much 


longer wearing, much much more 
BR water resistant .'. « proot Shake- 
( care manufactiring ‘experience 


fal _processing have pro: 
c Anestwylow line ever 
asts better, saves you 
shermen agree. You will, 
too. Get it at your sports store— 
ask for ir by name. 


FREE 1949 TACKLE BOOK 


ERT ABELS, Box PS, 
880 Lexington Avenue, New York 21... ¥. 
NNCARee Rte ee tee ee note eree eet reese ere eOtee 


Get set NOW for steady, big-pay jobs in 
Diesel, Tractor and Heavy Equipment. 


cy 


A Neve Nery Hos ne Interatate's practical hore ealoing givee ou the “unow: 
TE Wiste Slkcipeare Ca, Deve How" for soceess and soctcity Tagestigacel 
Se etimetoa's Stich Sino POST CARD FOR PRUE INFORMATION 
INTERSTATE TRAINING SERVICE 
oot. 27 Set Wa. SANDY MND, FOMTAND 12, OMGON 


FINE FISHING TACKLE 
HONOR BUILT FOR OVER 50 YEARS 


Better Built 
Lower Prices | 


Safe Boats With besa 
Full Length Spray Rails 


Dassenacra perfectly Rowbosts 


Pas ~ | Mellinger Co., 1422-GB Westwood Bivd,, Los Angeles 24, California 
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- Learn ENGINEERING 


| DRAFTING...BUILDING 


in Chicago, Industrial Hub 


Doy & 
Cle: 


Gil. Training 


Ger your training at Chicogo Tech in the Nation's 
industrial center. Chicago provides unequaled opportunities 
for part-time employment while training and for perma 

positions upon graduation. Many other cultural and recre 


PRU MICU tional advantages described in Catalog—sent Free 
PRT URLS Chicago Tech, founded 45 years ago, has trained thousands 
of men now ‘occupying important places in industry 


ocd ore, maleiny oo 
BUILDING year 
Seasegeatly tlle Sar 
DRAFTING Sevan 
Terme. start! Jéenuery 
ENGINEERING (Rcgmareanehoae 
Groeee Chlcoge t6, ne 


AIR CONDITIONING iia Please send me without obligation free booklet 


REFRIGERATION (CCU L(2,\'() i iil 


ELECTRICITY [Anabel 


. Michigan Ave. 


RADIO 10 16, 1. 


pines theory and practice in 1 y 


1 CHICAGO TECHNICAL COLLEGE 
G-88 Tech Bldg., 2000 So. Michigan Ave. 


“TOOK IN $217 
FIRST 10 DAYS” 


Some Make More, 
Some Less . 


We Help You 
to Start Your Own 


All-Year Business, | YOURSELF 


age to Lawn! 
KILEVERSPRAY tubing is solid 
Copper—alliinns soltd Brass, 
machined for perfect fit. Finge 
{ip adjustment of spray from mise 


Make Big Money! 


With our easily operated, highly 
efficient wall washer, Chas, stelle | 


= to heavy rain, ‘No specal tools 
foo in 's217" gross’ in nst ten G 
ooh SE EE cen needed. Novine pine cutting ot or USEC AUENE 
than $10,000 In one year. E. C. — bern, aD poe ep chedl nw 4 juickly wet 
Taber’ wrote, "1 mate $400, gcoss In two weeks.” And Simple Diagram makes connect: back contol youroeee 
no, wonder-vihis ‘machine wastes walle 6 times Yaster and ing easy with amall wrench No. SALES MEN 
better than by hand Ukecp, No sepa” No farof Mateiremensont 
Heczing ascnene sysiem denims. Deals between now 
YOUR MONEY-MAKING OPPORTUNITY so APTER EVERY USE- Can't Soar edge 
We want more men to go into this profitable business feoter’ can take EVERSPRAY otyyrumidsalee gp 
tor" tnemaciver "and enjoy “independence, There” ave’ cost anywhere with him if ie moves. ter a FREE. Hareyt 
tomers “everyrherehomes, “ofices, “schools. churches 
hotels, stores, etc. What you take in is mostly profit, for ECT FROM FACTORY 
Material ‘costs are low. Aad there's no need to rent a shop 
or'offiee. Operate Your Business from your home. | saendoneeroe Your Bonk). Sendra 
Lose no time. Get all facts without obliga wR ¢ rae Comatose 
vREE INFORMATION. ASk for Wall Washer Details at once | £35 60 buy, Or send name on penny postcard for 2 


Beautiful folder that shows pictures and description of 

Wis. EVERSPRAY. It's FREE. RUSH name today. 
EVERHOT PRODUCTS CO.. Feensray Divi 

2001 Carroll Ave., Dept. 76, Chicoge 12, til 
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VON SCHRADER MFG. CO., CA93, Racine, 


LESMEW/ 


Second demonstration pays you $3.86 cash in advance. Orders 
pour ip, MAN D-OVER-PIST. Get started in your terrritory 
While LITE WRITER” ts brand new and hot asa pistol, 


“MAGIC 
L CRAYON” 
MAKES SIGNS THAT 


GLOW LIKE BRILLIANT NEON! 


Merchants overywhere—in emall town and big elty—all stare 
Jeftranusernen’ ot tis newer of ol Phurestest Genaat 
They write on vinse with “MAGIC CRAYON’ anal Bren 
Soutore tnste very eres=thers'e'e 
Mesunge that glows lites brillant Neon Sint 
Complete Salen Kit. Send name on penny po 
FREE! Sows. ite fitse'S OE 
ample Beenonarater, Neco 


learn A Trade NOW! 


PRACTICAL 
SHOP TRAINING! 


RS 
In Our Chicago Shops 


(AUTO MECHANICS 
(DIESEL MECHANICS 
(REFRIGERATION 
( Bopy-FENDER 


(Cl WELDING—aRC ond Gas 
(5 MACHINIST 
[CiPIANO TUNING 


Erne ‘indlvidvel Instruction 
7m by Doing—Low Living 
Established 1902—Dey ond Evening Classes 


Also the following Home Study Courses 
PLASTIC (REFRIGERATION CD pleset 
== CALL IN PERSON OR MAIL THIS AD TOm= 


GREER SHOP TRAINING 


(Desk§E}) 460 South State St. Chicago 5, Ill 


Age 
Address 
city.. 
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lor Advertising | 


WORLD'S / 
LARGEST SELLING PLUG + 


Noted for its lifelike action. The only 
lure with offset hooking. That's why 
it catches. ‘em for keeps. World's 
largest selling plug. Made in 21 
colors. ‘Underwater, surface 
trolling models, $1.35 each. Musky, 
$1.45. Flyrod size, $1.10. Write for 
FREE circular—or send 20¢ for A! 
with plus-fshing ‘se- 


HELIN TACKLE CO. 


CF c2s2 Putters Detroit 7, Mich. 


Pits 


Dupachoan teatt aren 


‘These Nationally Adver 
ate repeat custo r 
Quickly pstabished Esty ker 

day for Free Bookiet—Full det 


m, RAISE HAMSTERS 


The new wonder animals from Syrs 
€ Olten called Toy Bears. Delightful pet 
S Everyone wants them, Laboratories need 
thousands. "Clean, odorless. aise any- 
where. A profitable and interesting habby 
business, We furnish breeders and instruc- 
. Write today for free book. 

‘GULF HAMSTERY, 1540 BASIL ST., MOBILE, ALA. 


-WAY $46.95 
Portable 19° 


WOT A KIT but a tectory fn- 
{shea Top Quality Preduct, Op 
erates on 410-220 V. AC-DC 
Snd Battery. 4 miniature tubes 
lus selenium rectifier 4" Ainteg 
S Speaker. Uses 1-07! V. and 
1.3% V_ Battery, Total welght 
Gif ibe, Sle: 9x 48" x81" 
Money. back guarantee 


i of Batteries $4.95 


for above 
Rush your order today. 25% with order, Balance C.0.D. 


SALCO ELECT. DIST. | '79,MARCY AVE."DEer. P 


BROOKLYN i, N. ¥ 


WHICH OF THESE Sfccestanditéy 
INTERESTS Zac MOST? 


Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 

American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 
just as it has helped others 
during the past fifty-two 
years. Check the coupon at 
right, add your name and ad- 
dress and mail it at once, The 
school will send you details on 
its training plan and outline of 
study prepared by specialists. 
There is no charge, no obli- 
gation, so send the coupon 
immediately. 


AMERICAN SCHOOL = 


Dept. GA-48, Drexel at B8th Street. Chicago 37_B civ State. 


fiom: Please send PREE and postpaid, bulletin'and details 
of the Subjects checked: 
CUELASTICS ENG’ 


ODratting 
a 


‘Drafting’ 
Raliway ‘raining 


"an"Caan ortors. seeer ‘2084 fen, on C10.0.'s 


S972 NE aE 1 ee 


Describes all manner of Prodi 
and Shop Work on KRW Hy 
and Bench Type Presses. 32 
illustrating the new KRW Hand- 
operated, Electric-operated and Air- 
operated Hydraulic Presses. 25 to 
100-ton capacities. 

Write for your copy today. 


K. R. WILSON, DEPT. 54, 215 MAIN ST., BUFFALO 3, N. Y. 
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ecies JEWELRY MAKING 
WATCHMAKING 
ENGRAVING 


TRADES WITH 
GREATER SECURITY— 
HIGHER EARNINGS 


Earn MORE All of Your Life 

nd for Troined Men ond Women, 
Thoroughly—Quickly by 
ion Method. Day ond 


Increasing Ds 


Admiral & Tracy Kansas City 6, Mo. 


SEND FOR THIS FREE BOOK NOW! 


wt. Become thoroughly 


© Increase your earning 
ion. Without obligation, 


fields. Our tree i18-page handbook, tts details ef 
home study coures, Compiled by world authorities 
See for yoursell how you can #00 


and Technology, ‘Ltd. 484 Century Building, 412, 
Sth Street, N.W., Washington, D.C. 


Special discounts for Veterans and Servicemen 
MAIL THIS COUPON NOW 


of Science & Technology, Ltd., 
tory Building, 412, Sth Street N. 
Washington, D.C 
Pleate forward free of cost or obli 
your 118-page handbook “En: 
% 


“CANADIAN ENQUIRIES 363 Adel 
38 Porutar science 


mq NEW DOUBLE DUTY 
Ary ASHDRIVER 


The handiest tool you've ever seen 
W’s @ flashlight ...’s @ screwdriver 
Not 


the dark the Flashdriver is a combina: 
tion screwdriver ond flashlight thot gives 
hen ond where you need it. Ideal 


‘mechanics. U 


you have o pocket size flashlight 
firm grip, shock 

plostic hor 

movable 


UN A Ss 
Bis OLIVE STREET + ST. LOUIS, MIssoUR! 


CARTOONS! 


DON’T COPY—LEARN TO ORIGINATE! 


RAYE BURNS SCHOOL, Dept. 5, Box 3: 


Cleveland, Ohio 


Prmeworks[ill 


701-PIECE ALL-NOISE ASSORTMENT 


MIDWAY €O., PS.6, Kearney, Nebr. 


Plays anywhere! No electricity needed 
on | Carty it in your pocket. Guaranteed to 


\ fea sais. Costs ran Lastsindetintly 
bg Oe 


ME PUT YOU IN a 


BIG "PAY BUSINESS 


OF YOUR OWN: 
AT HOME—FULL OR SPARE TIME 
METALLIZED 
BY SHOES IN REAL METAL * BRONZE 


YOUR GUIDE TOA SUCCESSFUL FUTURE 


Auto Mechanics Radio-Television 
Fsicteode 


Diesel Mechanics Electricity-Electronics > 


<_ Drafting [Building Trades > 
«Learn A Trade [Earn More Money > 


FILL OUT - Bou OUT - MAIL TODAY!| 


(WANT TO GET AHEAD 


the geld 1 
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Low FACT 


i ”THLEVisiO 
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ie ee PICTURE TUBE 


RECORD PLAYER 


‘ORY-TO-YOU Prices 


New! MIDWEST 
TEREWISION 


with BIG 
75 “incr” SCREEN 


© 12 TELEVISION CHANNELS 
© PICTURE-HOLD CONTROL 


30 DAYS TRIAL-EASY TERMS 


Other Models include : 
SYMPHONY GRAND AM-FM RADIO- 
IN-PHONOGRAPH with DUAL-S 


peel RADIOS 


Also- Sensational NEW 


AMAZING EVERYDAY DRIVING 
for Chevrolet and Plymouth Car and Truck Owners 
Super performance guaranteed 


[Sy With this mechanically con- 
Folied manifold- Perfect driv- 
= ‘open. highway. or in 


traf Beautiful idiing “with 
"and smoothness 


jeASasy to. install ‘and 
withthrottleand: 
mintirettcad $59.50 


Easlineassembly 


‘Wit ship for $5.00 depot, Bataee C.0.D. cs Wanted, 
RIKER-BONSER ENGINEERING CO. 
BOX 16 GILBERT, PENNA. 
(Mention make and year of car when ordering) 


Before it’s too late— 
nead page 74, +bpril cesue 


RE-STRING RACKETS 
AT HOME—EARN MONEY 


It's pleasant, profitable, work, No 
eh ‘ 


requl 
ft 


quality. 
W. A. BICKEL & CO., 803 So. Boulevard 


Learn to Service and Repair 
ELECTRICAL ARETIANCES 


Fangs 
tools included. Send today for PRER BOOKLET without obliention. 


PACIFIC TRAINING SCHOOL i. 


7217 So. Broadway, D 


Aluo—used for Ferro-Type Printing 
HERSICK CHEMICAL PRODUCTS Co. 
1431 No. Cicero Avenue Chicago 81, 1 


AISER CZk 


Ste 


SPORT 
ACTUAL SCALE MODEL 
OF THE NEW SPORT CONVERTIBLE NOW 
BEING MADE AT WILLOW RUN, DETROIT 


RUBE p 
SCALE OF mUMATueg gg ® Tees, 
ES 3 SPEEDS ip, SER, 
60 Raemaese® 


INSIDE 4 
‘CONTROLS * 


2 

3—FASTER 

© STEERING WHEEL 
CONTROL AND 

© BRAKE LEVER 


* GOVERNMENT LICENSED 
AIRPLANE “= ENGINE MECHANIC 
Train Now 7) at AINE OL 


to 
course I ‘to veterans 
Write today for complete information 


LINCOLN AVIATION INSTITUTE 
iN 


\L_DEPT.A-6 LINCOLN, NEBRASKA 


TOASAVE MONEY ON AUTOMOTIVE MILLINERY 


ORNAMENTS 
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THE GREATEST 
THING 


ay SEND 25¢ (COIN) FOR CATALOGS 
7 Colorful Illustrations show oll 
| (29 Models 8 to, 23 Ft, ond 


Ae MAK iT PRODUCTS 


al. 
7038 “satheet SEAM Y SEIT. 
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Cameron te. Co. 


a ‘You can alwa 

ZO seceod on BANNER FiREWORRS 

to give you the most for your money. This 

year we offer you a greater valuc than ever before. 

OVER 1000 PIECES 

$13.25 VALUE—ONLY $4.95 

All your old favorites plus several startling new items, 

‘Bombs, Star Shia, Block Busters Siren Acrat 

‘Zeg Whistles, Flashlight Krackers, Jap Pop- 

Sky Rockets, Cherry Bombs and hundreds of 

rs, Plenty for a complete day and night celebration. 

But dén'tdelay_ Get your erderin now while stocks are 

‘No certified ‘check, Money 

Srderor Bankr Brat ‘Register the letter ifyou send cash, 

1G NEW CATALOG FREE. 


BANNER FIREWORKS MFO-CO.INC. DEPT. 
Capistrano JoiZ ohio 


IMAGINE THEIR JOY 3725 


aurextr Plays at mavaren 
atone ‘ aADIo 
rg cts “1 can't keep 
festa ‘ay : . ton tng eu 
teacher. Now, tory. I can that avea 
A Scen hoaey bee pay aie? food ‘position 
eople they the popular playing from 
Bedi belies RTHS: Hoe 
fo ulny fo well Springs, Ark 


ing.” *J.8, 
Okla, 


What Instrument Would Sy fe minal’ day i on ns Boe ound 
You Like to Play? SEND FOR FREE PROOF 


: I your questions: 
UST name your Instrument and 
, method works. If 
St -Quickly, eas interested. J ‘oupos. U_ 8. School of Music. 66 Brunswick 
me of music from another Bid. New York 10, N.Y. sisi Successful Year 
bout musie being hard to learn, 
The truth, of the 
never thoupht. they 
ave discovered this 
Infaction’ of playing “the plano, 


fire Teaching muse, making. money Sime 
Spare or ful Kime," And thousands” a 
Having the. time of their lives. playing 
for thelr own enjoyment and the enter= 
thinment ‘of their friends 
No tedious study and practice, no tire 
some ‘exercises. You learn to” play” by 


NEW! 128 pa : 
nnd Understandable tec 
” Seta matali cok 
fye-eateh ludes complete data. ot 
‘Row to install V:8 engine in ‘Model A chassis 


SENT POSTPAID FOR $2.00 


221 Manitou Avenue 
tou Springs 2, Colorade 


Perfect for Home or Farm use—a wide variety 


of fastening de reusable containers. 
AT LAST! A wide 1 pins, ete.—for 
every kind of 


“ie Te far te 
eceortmentsiof | Uo artis: tial gre. acre ectage by coh ot 
pitt washers, bolts, Money Order with order C.0.0., postage ext 
ae i te. ORDER TODAY ot direct-to-you prices, while they lo: 
Totter pins, 


odes HANIDI- SPEL ALTY company 


1314 WEST ROSEMONT ST... CHICAGO 40 , ILL. 
sune 1949 43 


LEARN 


TELEVISION 
AAI cecrronics 


Get a Good Pay Job-or 
Start Your Own Business 


‘Want to make more money? Want to be your own boss~ 
have your own money-making business~with your furure 
assured? Then learn Radio and Television with my proven 
two-way method (lesson instruction plus actual practice) 
that can help you get into this great and growing business 
quicker. You learn by doing, right in your home in“spare 
time. During your training you get 10 big kits of radio parts 
with which you perform hundreds of tests and experiments, 
build scores of circuits and testers to help you learn faster, 
‘more thoroughly. 

Since 1929 I have been training men all over the world 
for success in radio, television and electronics. To learn how 
1'can help you foo, take the first step now 
by sending for my big 56-page illustrated 
book that tells how you may cash in on 
radio and television's big opportunities. 
My book is Free but it may mean your 
forae sccess, Send coupon for ie woy. 


GH. MANSFIELD, President - FREE | f 


APPROVED 
FOR 
VETERANS 


Check coupon 


Neltyweed Redie and Televison Inetinte 


20Ne_ 
‘of World Wor it, check here(_] 


STATE 
Havel 


DEGREE IN 


ENGINEERING 27 MONTHS 


Big Demand for Graduates 


AERONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, MECHAN- 
ICAL and RADIO ENGINEERING "(including Television). 
Hundreds of young men are earning engineering degrees 
in this recognized institution each year—continuous ope! 
tion. New. terms start quarterly. Many students earn 
major part of their college expenses in this large industri 
center. 

Low tuition. Competent instruction. Thorough Intense 
practical program. Modern laboratory’ facilities. including 
Rew physies lab, and modernized wind tunnel, Individual 
ized fhatruction emphasized 

‘Approved for Veterans, Engineering preparatory 


Sune, September, December or March. Send coupon 
feataiog and full information. Enroll now, 


(2 etic) Mechoniah To a 
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Have Fun and 


Make Money with a 
MENDELSOHN 


SPEEDEUM 


‘Reg. U.S. Pot. OF 


37 50 oad up 
MENDELSOHN SPEEDGUN CO., INC. 


Write for bulletin H6 
457-461 Bloomfield Avenue _* Bloomfield, N. J. 


we 


fou Wear tt and Show, It to Friends? 
nears yee 
Se See hnae cease Sika i, 
amen area ee Doe ac Th 


ENORMOUS PROFITS CASTING 


nero urine, plagues. 


ROYALTIES and CASH 


FOR YOUR INVENTIONS. 


UNIVERSAL MARKETING CO. 
Soring St. (suite €} to 


33, cain. 


15S JEWEL 


=| M ILITARY STYLE 


‘Watches. Hanasome, ‘sturdy. shock- 
Metant. tarnisberesistant ‘chrome case 
‘with ‘sialniess sieel back! Unbreakable 
i. incluged AY NO EXTRA COST 
atest style ‘stainless steel link ex 
asiston band! Luminous dial and hands, 
Hed sweep second hand. Written fuat- 
Sintec certifeate of workmanchin sent 
‘with each watch. Now--offered at, ony 
faction. at criginal “selling price! 


SEND NO MONEY Ts") oS 
eye Gash onters! Pashed postpal 


UNITED 


Seo owstoe: 


AUTOMOBILE DRIVERS | 
Flash Your Turns 


tea” HYPNOTIZE/| 


Develop your personal POWER! 


NOW. reveled 


DIRECT FROM FACTORY TO YOU 
Nationally known-Makes your bike a speedy 
Streamlined Powerike at new low cost. deat 
for work and play! Write for FREE LITERATURE? 


7 SUPER JU JITSU 
peste mipsel es 


Find 


“Stammering, Its cme 
“scribes the Bows 


The URANIUM Prospectors Handboo Ki 


* Where to look for Uranium! * What Equipment to use! 


'* What the Ore looks like! * How to use itt 
$1.00 Post Paid 
SEND ONE DOLLAR BILL TODAY 


ALPHA LABORATORIES BOX 184 BELMAR, NEW JERSEY | 


rN 17 JEWEL iu735% 


a! CHRONOGRAPH 


‘Aeronautical University Approved Training meets 
Acting standards of aviation industry, prepares for key 
pportunit 


cuatiss. 
WRIGHT 
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GET A GOOD PAY JOB IN 


DRAFTING 


It's Easy if You Use CE! Simplified Training 
& Coaching at Home in Spare Time 


‘You want security. a home, 
carvan bank account. free! 


STOP CELLAR LEAKS 
IN 1 T0 5 MINUTES 


or your money back! 


CELLARS . . POOLS .. SILOS... CISTERNS 
ELEVATOR PITS . . BRICK & STONE 
You st ' 


lop all Leoks, Seepoge, 
with DASTITE or it won't cost yous penny. 


supplied only to engineers in targe 55 gallon drums for 
ring Army, and 


Dostage, OF we ship CO} postage. Order Now! 


THE DASCO COMPANY, Inc., Dept. 4 


1408 themes settee 31, Ma 
DIOR 


BUR 
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SHOE REPAIR OFFERS BIG INCOME 


“SIG-NA-LITE” For cars with 
oe 


OVERDRIVE 


STUDY AT HOME for Business Success 
and LARGER PERSONAL EARNINGS. 
39 years expert instruction—over 114,- 

000 students enrolled. LL.B. Degree 
awarded. All text material furnished. 
went plan. Send for FREE BOOK. 
"Law and Executive Guidance.” 


AMERICAN EXTENSION SCHOOL OF L 
Dept. 15-PS, 646 N. Michigan Ave., Chicago 11, 


YOU CAN GROW HAIR 


WITH ELSON s HOME TREATMENT KIT 


ARTHUR 


137 Lewis Street 


R. ELSON 


Phitlipabur 


MILITARY TYPE 


BINOCULARS 


Gx15—$19.95 
8x30—$34.75 


7x50—$44.00 

10x50—$57.50 
7x50 10x50 

cOATED—$52-5° coarep—$69-50 


KIDNEYS 
MUST REMOVE 
EXCESS ACIDS 


Help 15 Miles of Kidney Tubes 
Flush Out Poisonous Waste 

When disorder of kidney function permits poisonous 
matter to remain in your blood, it may cause nagging 
backache, rheumatic pains, leg pains, lows of pep and 

ting up nights, swelling, puffiness under the 
eyes, \d dizziness, Frequent oF seanty passages 
With smarting and burning sometimes shows there. is 
something wrong with your kidneys or bladder. 

‘Don’t wait! Ask your druggist for Doan’s Pills, a 
stimulant diuretic, used successfully by millions for over 
50 "years. Doan's’ give happy relief and will help the 
18 miles of kidney tubes flush out poisonous waste from 
your blood. Get Doan's Pills. 


NU-WAY 
LAWN MOWER 


Build Your Own 


Rotory Type Lawn 


‘Mower 
Write for We Supply Cutting Unit 
FREE Circulor Complete. 


price $12.50 


arew NO INCREASE 


IN PRICE 


TRACTOR-LITE MFG. CO., semrr axe, 1own 


INDEPENDENT IRON WORKS 
2416 Eost 231d Street. 
os Angeles 11. Calif 


ation Agents Need 
anna eC conta De 


ox25—$27.75 | severvort Short Stories, Mysteries, Articles 7 


FREE Lesson Shows How You Learn at Home 
for Extra Income or Full-Time C 


AVE. you ever hed an urge to write? Have you or friends 
had interesting experiences or ideas about people, placos, 
business or social activities, that might make 
ticles for general magazines, trade 
"fraternal publications, etc. 
tors agreo: the demand for new writers is greater than 
ever, and you dont have to be a genius to make monoy. 
Many Palmer besinners earn while learning, receiving small 
but welcome checks for material that may be turned out 
Gulekly once you acquire the technique, And now it's easier 
to earn than you may Imagine, through Palmer's unique 
Method of trainiag—for not J eld of writing, but for 
lait: Fiction. Article, Radio, Endorsed by {amour authors—In- 
Gluding Rupert Hughes, Gertrude Atherton, Newlin 
Burt. A. &. Van Vout, and by hundreds of successiul graduates, 


Graduate Now Famous Auth: 
A. E, Von Vopt, leading science Action writer says, * 
course is excellent. It was a milestone in my 


Tast or 
‘may make money writing, send for free Ii- 
{strated book mhe. Art of Writing Sainble 


APPROVED 
FOR 
VETERANS 


Accountant 
Salesman 
Secrelary - 
Stenoguphert 


SECURED FUTURE... 
FREE EMPLOYMENT SERVICE 


Enter oe of the “sbutetil snrings” Glds throw 


FREE 
BOOK 


TELLS HOW 
TO BEAN. 


Dept. 75:69, 619 W Main Si. Okiahe 


5 Chic ite sig 


AWL TVW 


EASY- TO. USE COUPON TODAY 
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Cage 


For the 


When you use SPECIALIZED EQUIPMENT 
and TOP GRADE MOUNTINGS 


Bases in unbreakable 
Metal, Onyx or Marble 
Book Ends... . Picture 
Frames, .. Ash Trays 

Desk Sets, etc 


RAMYR SELENIUM 
PLATERS 


10 to 250 amps 


Model Shown 
10-amps. *999 


MPLETE.... 


col 

COPPER PLATING ASSEMBLY 
wth iY ae 
solutions, 


Seam 


‘Shoes, Jewelry, rophies and Novelties. 


BRONZE SUPPLY 


t De rse 
t 
4 Marld’s Oldest & st Manta a Wout Se Neeigs | 


C1770 N. Vermont Avenue + Hollywood 27, Californis) 


(Send descriptive iterature and wholesale prices 1 
PAME —|Eseated in Plating Baby Sh 

Interested startg 2 Bronzed By Shoe Benes 
In the General Plating Business 


Stat 
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' 
i 
1 
Interested in Gold & Siver Plating for jewelry, novelties ee. | 
“1 
1 
' 


LEARN CELESTIAL NAVIGATION 


‘COMPLETE COURSE OF 
INSTRUCTIONS. AND VALUABLE 
ACCESSORIES GIVEN FREE 
WiTH $200.00 SEXTANT 


$145 


ALL FOR 
onty 


SAFETY MOTOR MOUNT 


or protection for owners of ‘iting 


DEGREE IN 
27 MONTHS 


~S “hin-Euecrmic Machine 0, Inc. 
LONRVILLE 3, 10W 


COMPLETE 
NO CURRENT OR BATTERIES USED 450 post 


Patents. = palo 


FABRICATING MANUAL AND CATALOGUE 
i and profitable hobby. Just out—g 


“PLASTICS” 


tubes. dyes, accessors 

Plies, Send’ 20c for 1018" Cltalogac ‘and Handbook, 
HOUSE OF PLASTICS 

8648 Linwood Avenue Dept, MO'6 Detroit 6, Michigan 


DAN LURIE GIVES YOU 
\ THE 


STRENGTH | 
FA 
RCULES! 


DAN LURIE, only 4-time win- 
ner of the tile "America's Most 
Muscular Man”, brings you a 

proven through 


powe 
0 vitality that means success 
if DON'T BE DE- 
prosressive 


only DAD system of 
‘proud of 


can build the physique you will 
and others will admire. 
You can’t afford co wait! Send for DAN LURL bij 


3-color catalog today. Packed with muscle-building hints, 


WAR SURPLUS ALL TYPES & SIZES 
5x7 wall tont, 


St, wall tent rerprooted, O.D. canvas. $10.95 


3emmad mount like’ new! ‘FidOF ladect 
broot, With polet de siakes 
TOx16 ‘pyramidal tont."used. grade X 
Pe teak Sinkes 
signa tent new - 
‘a stakes 


10-17. sotn 
Longs island city 


MOR-SAN SALES 


ass bee 
Bota 


STARK’S 


it shows all the latest, Jowest priced barbells 
and health equipment 


EE; Sotld famous $15 Dan Lurie Barbell 
& Dumbbell Course with every purchase. 


| Dear 
Please rush your big new FREE catalog, 


BUILDING BLOCKS 
RIGHT IN YouR 
OWN BACKYARD 
AMAZING GENERAL 


BLOCK MACHINE 


‘CAPACITY 1000 BLOCKS PER DAY 


Rey 


SMPPING WHGHT 
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PORTABLE LIGHT PLANT WELDERS 


2 cyl. Onan's air cooled engine, 
‘equipped with w, vacuum governor 


Many uses, Farm lighting, derrick 


HEAVY DUTY STEEL . # 
PIANO HINGE c 


OTTAWA Buzz Master 


AA faster brash cutter and wood ax 
Propels, 


ike tt 
schis Pax, otaey tiller apraver. 
now wow and pulley for belt work, Thou 
nnd for FREE book 


@VOLT DOUBLE | OTTAWA MFG. CO. 1.901 Brush Ave. Ottawa, Kansas 
REFLEX CAMERA. 


La norte a 


FOAM RUBBER _| AUTO SEAT TOPPERS: 


Place on seat cushion andi 
with your seat cover. 


MCWeee 


than @ rod for trolling 
king—still fishing! 
1PS on boats, piers, 


‘ jocks, Sensitive 12. 

mate inch spring steel arm de- 

. ° tects the slightest nibble. 
Hooks “ish 


sanstantly on 


fold vb, fish. Finds 
DEALERS WRITE depth of water stmply by 
Feleasing “drag on 

Bright ied His, Son Sond 
cash, check oF money or- 
der. Buy more than one! 
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GET INTO 


DRAFTING 


The Draftsman Plays a most 
Important Part in INDUSTRY 


DRAWING OUTFIT INCLUDED Practically everything that’s built or manutactured these days 


is constructed from blue print drawings prepared by the drafts. 
with Drafting courses. man. He is the KEY man in industry. No new machines can 
All the tools you need including fold- be built no bridges ereced, 90 buildings constructed until 
ing drawing able. With them you ean the draftsman has completed his work 
put your ideas on paper quickly and _, Drafting. is clean, interesting, profes 
with accuracy. With training you are draftsman is paid well to start. And he has real opportuni 
all set to master Drafting in months, for advancement to hig! in Engineering, ‘The 
—not years—at home. mendous production programs ahead in industry will require 
more draftsmen than ever. before. 
Loam in Spare Time—At Home! Send today for free information. See what this training 
for at the College in Chicago) done for others, what it can do for you, Simply MA\ 
leasant home study COUPON TODAY jin an envelope or use a penny postcard. 
every week—that’s all. With Chicago 
‘Tech's help. you train yourself. ste) 
by step. This tested method—devel- 
oped over 45 years of C.T.C. progress 
—prepares men for good positions in 


nal-type work. 


Architectural rotting 
sehine Brot Stroud Befing 
"By auitden” Coure 


CHICAGO 
TECHNICAL COLLEGE 
6-226 Tech Building, 2000 South Michigan Ave. 

Chicago 16, Minois 


Poc- Kit Pal Radio 


in Full Production 
WRITE FOR FREE INFORMATION —TODAY! 


MODEL INDUSTRIES, INC., DEPT. 9 
63 FOREST VIEW DRIVE, SAN FRANCISCO 16. CALIF. 


THE WORLD’S LARGEST WATCHMAKING SCHOOL GIVES YOI 
© Gil. APPROVED, NATIONALLY AC. HOUSING DURING TRAINING © 
EDITED COURSES ® MOST ABUNDANT EMPLOYMENT SERVICE 
WORKING AND TRAINING FACILITI 
SP OINDIVIDUAL INSTRUCTION BY EX- MAKER'S TOOLS TO VETERANS @ $1 
PERIENCED FACULTY * FREE PLACEMENT BONDED GUARANTEE OF PROFICIENCY 
SERVICE FOR PART-TIME WORK AND TO PROSPECTIVE EMPLOYERS. 


Send For Free 116. Information Packet 


WESTERN PENNSYLVANIA HOROLOGICAL INSTITUTE, INC. 
Write Desk 39, 808 Ri Pittsburgh 12, Pa, 


Teained Artists are Capable of Earning 
$65, $80 OR aoe ‘A_WEEKI 


Whey Ndr ¥603 VETERANS! 
Ns SA ie 
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yf esa ‘nd rote 


Y sre 


UFE-Liki 
STupiEs 


cain ghe Ati 
‘and Photographer 
THIRD 


NSION 
MEMOS 


0 HOLLYWOOD MAIL HOUSE 
Box 9641, Los Feliz S 
Hollywood, Calif. 


| your NAME 


Easily Obtain Greater Speed, 
Mileage, Racing Performance 
From Any Automobile! 


Satisracrion cua 
RimaUIsT ENGINEERING 


Altention! 


WATCH REPAIRMEN 


New type Cannon Pinion tightener. $]-00 
Needs no tapping just screw up. 
Miami, Fla. 


| aporess, 
| crv. 


Mufflers—All Ford, Chev., Ply 
Alll Buick, Pont., Olds,, Chrys 
Dodge, Hudson, K.F., Pack. ete 
V-8 ond Mere. Duals 

(32-49 inel.) 


$4.45 
$5.45 


LEARN PLASTICS AT HOME 
Get 7 Big Kits with course—make useful 
attractive articles. 

Write tor tree catolog. Approved for Vets—Non-Vel 


PLASTICS INDUSTRIES TECHNICAL INSTITUTE 
1601 South Western Avenue, Dept. P56? Los Angeles 6, Californie 


AAT ING MYSTERY 


DURABILITY 


A SANDEE Sportone will outlast swo ordinary muflers ond 
Give More Powerl More Speedi More Mileagel—plus © tone 
uality unwurpos 
Please ship (item):——__Priee. 
Gay and Ye Nor 

‘Address 


SANDEE MUFFLER CO. 5643 Corryne Pl. Culver City, Calif 
PRECISION JEWELERS SCREW DRIVERS 


Complete Set of 8 for Every "Hobbyist 


PINE WATCH CO.. Rm. 40. 29 Eldridge St.. New York 2. N.Y. 
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"ARTHRITIS - NEURITIS - SCIATICA 
= Enjoy 0 vototion in Ford's heath giving surchine 
‘hie you receive out marvelous tiene regiment. 
Thowends hove loved tglel se ether Weatments hove fold 
(Wie for FREE Ierture"F" toy. 

LOFFLER CHIROPRACTIC CLINIC JACKSONVILLE 5, FLA. 


hk te kt kkk te ke 


te you fo 
1 kk Tine day mony back geurantes, f not satiated. je 4 
1% DETROIT RESEARCH INST, ox 44448 doySald Sta.,Deirs 28. Mich. 
FOO IOI IO Kk TOK kK IR 


STUDY AT HOME for Business Success 
and LARGER PERSONAL EARNINGS. 
40. years expert instruction—over ly. 
000 students enrolled. LL.B. ree 
awarded. All text material furnished. 
Easy payment plan. Send for FREE 
BOOK NOW—"Law and Executive 
Guidance.” 

EXTENSION SCHOOL OF LA 
646 N. Michigan Ave., Chicago 11, 


WINDMILL-RAINBOW - FLASHER 


CORRESPONDENCE COURSES IM 
RADIO md ELECTRICAL ENGINEERING 


ELECTRICAL ENG! 


TELEPHONES 


WALL woDEL 


FIREWORKS 


CHINESE FIRE CRACKERS 


1 Bundle or 1280-1 Y4"" Crackers... $2.50 
1 Bundle or 1600-114" Crack 3.00 
@ Bundles too 


BALLOONS—LATEX RUBBER 
No. K 10, per gross, $1.00 
No. K 20, per gro: 2.40 
Wholesale only. Send Remittance with Order. 
UNITED FIREWORKS MFG. CO., INC. 
Dayton 7, Ohio 


Start As High As 
$3,351 YEAR 


MEN—WOMEN / Ff ankiin institute 


Postoffice Clerks: 
‘Carriers 

Railway Postal Clerks 

Stenographers 


Gentlemen: Rush to me, 
FREE of charge, list of 
& U.S. Government ‘big pay 

jobs. Send FREE 40-page 
book describing salaries, vaca~ 
tions, hours, work, ete. Tell me 


// bow to qualify for one of these 


and Foster Raper ra 
sod Teer napa! Tee 
iad 
sfc id 
the then, Heston pew taining eth] tines 
fairer nse tog kre. era, Ea inten 
ls fou een Pee ae SY SPA TE 
Roiay eatesca ean ea IN SPARE Ti 
Pebereree eg Pee or 


Cash In On This Bi; Opportunity Trade 


iy and Fedor mechanea 


O-K.1 Rush FREE facts about the opportunities in Auto Body 
sod Fender Repair and El teaising” with new Audio Service, 


Name. 


Address. 


GOUT 
Tere for pedal informa 


JUNE 1949 §3 


Barber’s Dream About Hair nome "> MOUNT T BIRDS 
Comes True After 40 Years! 


FREE BOOK er 1 fee a 
ite TODAY. 


HODER’S ‘HAIR REMEDY ‘ 


earn SHOE REPAIRING 


COURSES 1m MAT. CLEANING AND. 


Start Making CLEAN, ACCURATE 


MITRES Today with 
HAND MITRE 


eLUEuue 


at Home 
Many Finish in 2 Years 


No, classes. No time wasted going to and from school 
your time and abilities permit. 

e plied. Thousands enrall each 

id ‘school. Send for FREE de- 


‘at 58th St., Chicago 37, Ill. 
Without obligation, please send FREE descriptive 
booklet. 

Name. 

Address 


ro 
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Helps you solve today’s toughest 


| CONSTRUCTION 
| PROBLEMS 


STRUCTURAL ENGINEERS’ 
HANDBOOK LIBRARY 


ORATORY 
jearborn St., Dept. PS Chicago 2, ill. 


$10, 000 GOVER) MENT BONUS! 


Pike tra 


EVERYTHING IN PLASTICS 
AT ONE PLACE! 


Sheets—Rods—Tubes. Cements, Dyes, Carving 
Dellls—Supplies, etc; Casting Plastics. “Every- 
thing you need.’ Write for Free Catalog. 

GOVERNMENT'S 7x50 
FRY PLASTICS COMPANY reine 

7608 South Vermont Avenue, Los Angeles 44, California 

— Save More Than 35 ose tea 

METAL PARTS. 


SURPLUS BARGAINS 


ASSEMBLE YOUR OWN BI jOCULARS! 


$B.95 
Complete 


LEARN WATCH & CLOCK REPAIRING 


At Home With Our 15 Item Self-Training Kit 


ES Set includes all Lenses and P ju need for 
Stine 4 $6 inoculars: These are ta excelent contitiot=-perfect 
SE eatspertect-vand have hew low Feiecion coatin 

Seocw “335. 


‘ery Buse etc an minosiar Mea 
a eer Ori 2 
HGR Bit a Seis a ment 


‘ad other ‘War Sur 
1800" Focal length, 240 tom 

BS Usse aa sesetelt Soc ost 

MOUNTED “aASTiowAT LENSES—Use. ior Projecto 

tock = 8004-N—Speeet 1/77 rox 


Order by Stock No. s. 
Edmund Salvage Company ” 9.6/Ru29%; 
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“THE CRAFTMASTER” 


WITH ELEVEN FLOATING ACTION BLADES 


SAVES YOU TIME, 


A FINE TOOL FOR THE 
CRAFTSMAN OR HOUSEWIFE 


Eleven sturdy rust proof, crucible hardened too! steel double- 
edged blades mounted in V shaped slots in the rubber older 
When moved forward or back, the blades auromatically 
move to the side of the V slot. This presents che sharp edge 
oor side of the blade to the working surface. The flexibility of 
the rubber holder permits heavy oF light pressure, depending 
fon the type of work or the finish required. 


SUPER HARD BLADES 


Blades are practically glass hard (#64 Rockwell), cherefore 
will work on steel, wood, plastics, leather, cast iron, etc. A 
special blade holder attachment holds all biades rigid to per- 
mit easy resharp Blades easily removed for reversing 
and will nor clog like sandpaper. 


WILKES-BARRE EQUIPMENT CO. 
Wilkes-Barre 50, Pennsylvania 
RUSH ME AT ONCE: (Check amount you want) 


Done  “OQewo 0 three 
CRAETMASTER MULTI-BLADE SCRAPERS 
Enclosed find check or Money Order 

Pay postage 


Send'€.0.D. T 
NAME 
1 ADDRESS. 


DEALER INQUIRIES INVITED 
oo == 


§G rorutar science 


WORK AND MONEY 


THE LIGHTER THE PRESSURE— 
THE FINER THE FINISH 


Hundreds of tests prove ic will do the finest of woodwork, 
smooth down the roughest steel welds, while doing most j 
in one-fifth che time with far less work than a one blade 
scraper. Ideal as a burring tool chamfer and for radius work 
in hard to get at spots on production work, 


IT'S EVERYBODY'S TOOL 


Painters, carpenters, cabinet makers, plasterers, butchers 


factured by the Famous 
HELLER BROTHERS CO. 
__ Distributed by — 
WILKES-BARRE EQUIPMENT CO. 


Witkes-Barre 30, Pa. 


Classified Ads only 80c per wors 


per insertion, peyable in advance. Minimum 


ad 10 werds. To be included in August issue, copy should be in our office 
by June 24th. August issue on sale August Ist. 
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AUTOMOBILES 
Equipment for all cars, 
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“SPEED & Power” Handbook—Ve 


ag Hest Severe Angee ot 


DIRECTION inkers, cheaply made. 
gay inetaned (Complete nations 335 
Muller, Bax “28 


‘AUTOMOBILE Racing. 
ob ditucrations, Workis, 


‘etord 1983, 


fine Your-wheel drive. car. interesting 

{information for Yana. drivers. mechanics 

$2.39" #0 COD. Hay Runs 
24. ‘Ohio. 


Kartiaster $100" Fost 
1316. Jefferson “Avenue. Bt 


beaker 

"ho obligation 
Bonk. “Guth, ait Walton “Avense: 
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“COMPL Migaet, Cae 
seribed, Bae et E'S. March 
fistrucuots: Phote Feennical Data” 
‘mission. $1.00. J. Kitchen, Caro, Michi 


SEEASHY, Performance, Hot-Rode 
thd Besuufyine equip. 
Saiy #150" 'Speed and suing, eae 


PW gt Rod Book, Revised, 1048. 1947, 
gerard, care. photos.” descrip 


atoll 
sravinas, 30 


tbaid. Clymer. 
irre iar aneeles 6 


eos. 


$05 penta 40 ay Keune 
regis, Maauodvilte. Cineinnath 


Dowpal, “Ciomer. © Bent 

Went list ase We Pay freight Beek. ion sol"alvarado, ‘Low Angeles’ ®, 

Hot-Rog_ Box 9€26-83. ‘gail | Galil 

MYSTERY Motor, Starting ‘sechantca | “CALIFORNTA ivan aceeaory head 

cxperimente and de ge broncen | quatvers buy direct from original de 

Siderseandin ine bus iand’ save. ‘Sola ood howe 

Your own #1 00, Box 365, Pasndena Call | kits "evils panels fender skis: dual pipes, 
Speed" equipment. ‘chrome. motor" acter: 
Sorin gatalonte "just 


atraced "paee, fam 
‘Auto Sup 


| ply, Sai8D South Grand, Low’ Angeien 


‘QUTDOARD, Book. Ganpiete genre 
tnfermation all makea, 953 p aid 


mer Dept ean toe Sale 
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iets 
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ie ectory tm 
See, te 


Gunzanieed). 
neering. Me ‘Milford 61 enna, 


Gomplete, early 
ook 


paid “Clymer, Dept, 
80, "Alvarado: 
© Catt = 


OW To Bald Racing Nutone New, 
erlang, Complete i 

Parade. ngciea 6, Cal 
INDIARAFOLIS Race oe Booka 
3.8. 28 a8 yepaid 
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eg ee 
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CLYMER’S New Steam Traction En 


Fy ey ee 
hor, Sten tata set 
BELLS aor 

See Wiebe he 
exter Samnns: We, Setar 
pares 


Beep cilia i odta ek 
Reese 
ae 


By dc cee 
Sens 
ig 


pormulaa, Mltease 
rmbovers chan 


IPS New Work. 
2_AUTO SUPPLIES & EQUIPMENT 


Wy model 
Rew units 


AIRFLOW Needles". Save, gu 

Pree Trial? Send make Cat 

Ee ihe Ieee ta Vere 6 Sl 
uy direct, Get, dealers’ 


Eien he is jn wre 
Bi ati sel of 


Meche 
house, 3807. 


Dente feauiie aS weer Engineer 
. "8-6, WS00R Delmar, 


HOLLYWoop “Ran” Hora, Humorous 
EE see 

Barking ‘Dos’ Horn’ $3.50. Cadet vaccum 
‘Tein air horns. spun chrome fn 
ish. Complete $2915 posipatd, B-zZ instal 
tio any ear Clymer Dept. BAR. 1268 
So Alvarado. Los Angeles €. Calf 


ND 
tors. Chromium accessories. 
Stock indian parts, Bxpert rebuilding. Fast 
Service cindian Motorescle ‘Sales, Kansas 
iyi wo. 

MOTORCYCLISTS! Save ap to 107" on 
em, high duality accenoriey and: paris! 
Bend ‘dime for. Bargain Bulletins, "Bot 
Fiadioe Post! e168 Meteher, Chi 


‘MOTORCYCLE Tilustrated MoninIy 
Magazine. Worldwide Information, Sub 
Seription $1.00. Sample. 18e. "Buizas"— 
Si24-B Sawyer. Chicato 25. 


TREE Details? Auto bells Solid bras 
‘Pao tenes No. wiring, Write” ertaudh 
Auto, Bells. Dei 16 Concord’ St 
Hartford 7_¢onn 
i. Filler That Cools OU Remarkabl 
sficient. $8.00. Write for foider_ Stonewall 
‘Sompany. 2008-8 Cedar. Alhambra. Guilt, 
~ SKIRTS big habcaps-—muiers: and all 
Slog’ bse. Nicler‘Fone Stuer ‘Sop’ 1280 
iotue fone Stuer 
So Robinson. Oklahema City. Oia, 
‘OT. Filler. Fords. Mercarrs, Saves oil 
cilmitaten fies Pree oder” Write Mer 
atte aOR went 190, Redondo Reach, 
| MOTORISTS save, wasolige by, Vacu- 
mating overrich ‘mixtures. Pits. ail 
For Free “particulars. write | Vacumatic 
7.11558. Wauwatosa, Wie 
a QISTORS AIL American and Forde 
theets! Serrpiaan "Go. Eswagate™ Galt 


inclusive. Complete detailed. Informatl 
service, operattone, ‘tom iturrationg 

Bust ‘for vevery) Ford owner Includes, 
eb ang 6. Ratirel ge 


‘carburetor. $1.28. each postpaid 
Hlants require two. Cipmer Dent B-BAv 
1246 So. Alvarado, Toe Aniieles 6 Calif 


3 AUTO TRAILERS 


BUILD Your own trailer! Save money! 
Have: tery feature Jou want! Plane for 


‘port find “utility” trailers 
Skttlig “describing 9 "tds 1. The tn 
nd overseas Dandy. 


ee 


‘wat usa Wisconsin. 
Bee ware foe galley Lae 
la Go Box 1108" Pasadena 30. 


"BRUSH Plating Quilts connect 

tery" No tanike OF shop Feaulted 
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SOUR initials on 
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ptELDING adie blocks. fenders. 
3g fo profits, ree catalog, Write Hobart= 
Seid’ Bos. P2092. Trey. Ohio 

“SMITHY MuMters'” for all qe Free 
at Buck's Auto Parts. 1eabt, Meroe 


SELP Owned Dibritgrium $100.60, Plans 
$210.6 6'b. Box 614, Manzanita Colrado. 


‘FIBRE Seat Covers 60.98, Plastic 798 
State make model Wolf, 515. Stone 
Brooklyn 12. New York. 


FREE Lowbed ‘Trailer Plan Dept. 6. 
Auplane ‘Tire Company. Tulare 1. Cait, 
MOTORCYCLES 
BICYCLES, SUPPLIES 


‘West | 


MOTORCYCLE Books Complete wervic~ 

ine lnjormation all American motoreyeles 

S1's0. riumpa Ariel, BS-A. Norton. Vile 

ie Me= 

imeriean, 
"ne 


og free 
Giymer ‘Dept BoC. 1368 "So" Alvarnao, 
Loe Anis 


‘COMPLETE one stop Harley Sales Serv 
see” Gamprehensive "accessory 
| 38e_ sis" hie" Be." wien 


RY ‘Apparel 
Send e, efedited om ew grdep for 
Rider's "cataton 200. Detuxe 
Rens Lunex Sept pelle & New orks 


2a, 


motarkcooter $18.00; AMlaget Racer $40.00; 
Shave Bieyele.totor $15.00: Hatiey-Davld- 
on umarcace 818 00; Sica Motor-wiie! 
$25.00: tmotorscooter (is 


3268 So. “Alvarado. Los Ans 
oles 6 cat 


5 AVIATION 
JET Engine: Bulld the miniature MLE 
rn th Ww. 


‘PROPELLERS—2-3 Binge, for aleds_aij- 
drive, boats. Catalog. Standard Aero Cratt, 
Box sai Ft. “Worth: Texas. 


INSTRUCTION 


Seve Mbviahcta "Pulaa® Oh 


7 ELECTRICAL, suPrLies 
‘© EQUIEMENT. 


ELECTRIC Pencil Bagrages aul Metals 
$18. Beyer Mig. 105t1-¢Springhela 
Ehicaso 43. 


Co iE 


POTORCYCLE pulons and parts Dew” 
used. Harley, Jndian. Henderson. cuper-X 
Eiet aeaiuak i Rath Bt, Louis F 


Soup. New. motorbike ‘conversions "$5. 
Plenty of” Brand. new "motorscooters 
ldget cars 


(Sie by First, 
Diretaey_athens, Oh 


CARS glisten! Fas 


‘inexpensive, De 
tall Mailer Boss 
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SET be Tout 
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Stéer. Maupin. ‘Tipp Cit 6 


BUY, Lamp Parte Wholesale. Parte you 
aia 
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bien Co. Room ota 
Mass. 
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LAMP Rasta Gaiaiog 106, showine al 


‘beaters, 


‘end 
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LAMP. Parts-—Pittings—Shades—Wrona 
Lamp Co.. 2012 Cartland Street. Details 
Ye, Chicago 47 

RECTIFIERS 0-4VDC #90. 0-8VDC 
$12.50. 0-12VDC “$18.50. all 0-100" amp. 
Starkweather ottawa, an. 


14 —- BOATS, OUTBOARD 


MOTORS, EFC. 
NEW, aed, rebuilt marine motors, 3 


Sater Mich 


& WELDING, SOLDERING, PLATING 
ies and chem- 


ster pte ausemby clades Feito, 
y lamodes, “soluttoa 


‘ete 


Morris Welding 
Heetady 4. 8. 
WELDING—profitabi 
wlekiy at low post, ent equipped Schon! 
in'G: “Free catalog G1, Soprovea. Wee 
Hobustiveld Sox F ioe. roy. Oh 


‘Service 1880 


oe ‘Surplus 200 Ampere eenerators 
VAR, Sur 


Free literature. Lewis Short. 
fuvrtotRaneas 
safUECTROPLATING, Unlis-— Complete 
ites, Shfe 8 sustine, Chicago 6. Ti 
RADIATOR 
Equipment, Gasoline Toreh 
fila, Gurimam Mig. ‘Go Survie. Mo. 


FULL size. cul to shape boat palterny 
igo feet dilustrated “Build 


BOAT, plans. kite —Hardware—Conver- 
nyhood—See Marine Mart display 


‘BOAT Kits—12" Marine plywood bot- 
Jom: Wl take outboard motors up to to 
| Roc Wrice Riuerton Boat Go 


Ford and 3 
fe. Lehman Maaulacture 
tient A. Newark 2. 


f 
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ary. Rowboate to cruisers. flustrated cat= 
Hae pict Bene Comeny. e- 


{WATERPROOF Piywood—Oak Lainber 
falshed to size for boat buld 
“faring Pin! 


10 MACHINERY, TOOLS, SUPPLIES: 
DRILL GRINDER for (wist dil #295, 


rasta for all en 
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Hey Ar uP ee pakte det 


lant Basne’\oola it ‘new package cost 
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Ineking. tapered chuck 
4 jae erin “Grae 
Today, ‘Ask for ‘Pree King 
Kut "Gatalog, Unsinger-ap. Corporation. 
Dept. “RK-182, Toledo 1. Ohio. 
CONVERT your Bench Lathe to Verti- 
cal ailing. Sontgomery, 81 Park Place. | 


NewYork Guy 1 
CONCRETE, Block Machines. Standard 


Bryant Supply Company. 4401 Avabetny- 
yl ge "Bond a Keates acai 
SHEDEL Sex Files eg all ass. Clg 

lar A, P: Shebel. 7308. and Si. AMll= 


IRE extinguishers, C-O-2. from manu- 
facturer Domonkos, 68°B8 Vermont. New= 
ark 60.9. 
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BATTERIES, 
GENERATORS, ETC. 


COMPLETE Rebuilaine Service — Pulls 
Giuratteed Save Motiey Generators 
Sarters armatures, carburetors. Polaris 
4615. Raveuswood. Chicago. Iilinois 

EDISON Non-Acid Storage Batteries lor 
all ties: Pully Guaranteed. Interesting it 
erature, Generating Planes. all makes and 
Store st bargain prices Uaieley Sou 
‘Groton Palle 2. New York. 


terns A, 
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wysioplnies, Hunting Gah boa 


ES, MOTORS, ETC. 


FINDING Date. sting 225 motors, sin- 
‘and three ‘$100. Motor ‘Data. 
“Tot. Kaneas Clix 3 Mo 


| "WATER Motors —All Sizes for any Par- 
gett Rotary ana “Nemi-Rotaty “Bantex 
fotors. arlington. Tow 
ELECTRIC Motor Kit. Battery Ev 


a. Fun instruct 


thing supplied post re 
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Send 252" Empate 
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ACROBATS! Strength, Health, Pree 
Bookie Write! “Hae Knoll, “Pewaukee, 
Wiseon 
[DARRELIS, Dumbell Brera equip 
‘Courses, et Good Bare 
Bal Go. fending’ Penna” 
GUNS. 


19 SPORTING GOODS, 
FISHING TACKLE, ARCHERY 


Tis, PAGES antigue nd wogern niet. 


geord., ete values. Robert 
Bote “ive. ew Work 21” 


‘GERD, 100 for Unt 100 used guns, FFAG 
seths. Willmar, atin’ SSE NS ANS 
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Soe elon Se 


ja 
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000 BARGAINS. Srearms 
yar relice, eatalog 40c. Smith Museum, 
Runnemede. ‘RJ 


ce, RETA, Ove 


'WATERSCOPE—aina: 
<tuaranteed to enable 
water ae far as tient, wil 
etrateuly euled «Your Under air 
Priceless for fishermen, India 
Sable ‘to stadenta ‘of underwater anil 
Bactpland ite "Gul s0'96" Order oday. 
Qieter "enterprises, RL i, Bon 34b-bs, 
SancAntonto. 
FIELD OEAISER, 
TELESCOPES, ETC, 


ieee, “Towns 
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Surplus Telescopes" Binoculars Send 44 00 
{orio‘pieee Habbyjat Leas Set Containg 
Suenityibe aud reducing lenees, "Send 
an lor fist 

sth ave. Far 


tor ain Tt auewers, 
¥ 
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idaranteed Obe 
clearness. Pree information. 
syacope. 418 Filth Aveniue. 3 he 
BINOCULARS, new. Zelug type. 10X80 
g52. 130 440. X30 $90. G25 $30 plus tax. 
Money: back. gusrantee, Bushnell Im} 

2 South Lafayette. Low Angeles § 


ind 200K $4.00; 100%, 

00, ait power. ‘clear 

ireryctions toe Te 
ruilien 


ho) 
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ASTRONOMICAL Tee “Feescopes, BARAT, 
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‘TS, RABBITS 


{| MOTOR Repair Men. send cor fee tii 


geaisee, oo. ator Meeting and. ‘nding 
Seuigment” Motor: Industries” quincy. Dk 
HOTTEST surplus list in the country, 
Electronics. Hydraulics Airer 
Dick Rose Everett. Washi 
ENGINES 22 hp $55.00 for boats trac- 
tors sual! cars, tes Complete new indian 
fmotorescle. cut. Uratiam.. fob Delaware 
Gaah with order J" L. Cronin Company 
Siar F Sureet WW. Washington, D.C 


16 AMERICAN POLICE J3U JITSU 

DEADLY. Juso—Piercest Bebuine weche 
nique’ Trick” knockoits. (200 photographs 
Siplss Mustrations.) Expert instructions. 
Tiree ‘volumes, “Complete 2.25," Variety 
House Hox 46-4, Wall Station. NYC. o 


1s BODY-BUILDING COURSES 
~“HANDBALANCING and acrobatics, eeif= 


taught, Write Power, #32-e W. Vine. ieal- 
haces, Michigan 


SEE Gull Hamstery ad page 36, Shows 
tue ofa ideale 
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brofitabie™ rabbits 
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oftte: 
Finest 
Singers! Literature tee. Gri 
arasviiie. itnole este 

RABBITS! For tasty Food and Profit 
Brite “or information and Pree iiustrated 
Bookiet"pr. Frank ‘badgour. Lebaton 

HAMSTERS 82.75 pair Mice $3.50 dozen. 
Alligator 4290. Chameleon 3¢ Turtle 35¢ 
Seatworma S0c hundred. Hobby Catalog 
Toe Repitie List Se. Quivira. Specialties 
Topeka. Kansas 

RAISE Rabbits, Four pound fevers in 
gught veets Reedy market for meat-tu 
Sol Misetrated book, deseribine ieaging 
breeds’ Housing. breedine 


fead's, de 


BARDELLS—fneat quality #598 
| cetmog Free turie Barbell Co. 1729-86 
' fockatay Parnas: Broikiyn, New York 


TRATSE Guinea Pies, Make money, at 
ote. Booklet free. Taylor. Box 4268, 
Hapevuile"Georsia. 
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GEIVE Pet baby aliaajors—$i00 cach. 
‘ood 5c. chains 
a8 Old 


Stanton Calif 
25 FROG RAISING 


‘TYPISTS, ProMtable business at home. 
Gamplete copreiniied Intormaiton 
Roedanl. 73-b W. Washington St Chi 


309 TRICKS. new 1949 edition. Send 10¢ 
fo? Doulas famous Catalog showing best 
{in good magic, lowest prices, fastest same~ 
Gay service: 90 years. fm business. Douglas 
Migiciand. Dept 2 Dallas. Texas 
MAGIC tricks Jokes. Dice. 
cartes Ge. Tist 100 Behinxe ‘Sales Hat 
{Riana “Chicago 30° nitnois 


RAISE PishworisEasy__Profiatle 
Send 35¢ In coin for compiete Instruc- 
Hons, “Mufiman's, Worm Rives 
‘Sineiton, ‘Michigan. 
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‘Haslly raised at home. Write for 
eis, Hudson Hamstery. Newioundiand 
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“ADULT St 
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PQOKHUNTERS! 3 
want daher Book Service 60°K ‘Bast 
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RATIONAL Gcopraphie Magaciies 1a: 
1940" "any. iwue Period vee. Box 
Si-pe Swarthmore Ba 


MEN caroar BO 

Hane at eo 

Se ae St 
Sqr coast Sac 

cute 
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Hae’ aeiighnted. $2 90 
SeasBo Tin’ Aves_ NY 


ae PAGERS The vex 
Jets that men like. io Yor #1 caah no re- 


fang or, cod. sent. in wrapper. 
Sak Cu ei 


Bow. “Books. “Box 
‘Daring Free 
a | uae Home Pis. Wei Brondway. Row 


‘ADULTS. Only 


‘QUT of print beaks feand quickly. Sead 
wants, Bo! ‘Coast “Booktinders, 
inn Angeles 46. Cull 


Box’ Sena 
iagarines. Specific iarueat 
‘Tarrana 2. Cali 


BACK-date Mi 


5000 PROM half nare aTowine, Olnsene, 
a *Souui Furtichinge toc Associated 
Growers. iso Corydon: Winnipes” Canada. 
TDBENUATIONAL! Tes eany earn 
nr 610,00 to 450.00 a day” Make 

St home, General it 


ea. Hi 

MAKE Charming Chenille Holiday 
lowers, Wonderful: home business. pays 
Excellent ‘profits Literature tree. Velva 
Arteratts, $24-3 Best 14. New York 3.5.¥" 


St phils. 1. Pa. 
‘S46 FROM Square Foot Plywood 
gave necessary. Write, "Woodarts. 
Silasenater, Har 


2519 Sam 
redo, ‘Texas. 


CITCHING. Sheering Powders Eighteen 
Qiher ‘Tricks and. Joker's “Catalog Sse 
SMotiis: Phitadeipnia. 

'WE supply every nojed Raxician Large 
coreuionnl catalog” S6c, Holden's. ‘BSED 
fe aand Street. Kew York. 


‘aly 306 for book "a4 Card 
TEER ahd Cataioe of Soo amazing tices, | 
Robbins Go. 153-P W. tind St ¥. 


SYANISHING Quarter Wick abd cataiee 
23e. Sterling Magic Co., Royal Oak Miche 
LEARN magic. Veniriloquism, “Mind- | 
fending. Write for particulars, Quackea= 

Buch. Big Piats. Sv 
HYPNOTIZE! Control Whe wide 
creer iHfustrat 


| eee 
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MAGICIANS Tye headed fale lex 
‘Discount 


vation. 13 Harrison Pinte, Givton: NS. 

WVENTRILOQUISM . Taueht. 26, samp 

brings -particutars Smith: G01" Bigelow. 
Peoria Tl 

SO-PAGE  Cutalogue of 3600 “Trie 

Darlor'staxe, “World's ‘Finest 
Send $100 Yor’ Catalowue (refunded 
frat $5.00 order). Kanter's. S131 We 
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‘BE a Magician, Large professional magic 
catalog of fatest tricks. dic. Ireland, P00 
Nori Dearborn. Chieago. 

LARGE 160 Page Magic Be Far 
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‘Coin Exchange (1) 
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Senuits. Salt bs 
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“1049 PRICE List of U. SCoina Tbe 44 
agen Worldnide prieg of O5id olng 13¢ 
Tie pases. ames, fandall fe South 
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“Ei A Bagrel of Fun tor only 
SoU United ‘States, Stainpe—“Abso 
Tttely ubpicked ‘ad uneorted. Just an fe 
‘ceived from church missions. Many varies 
les including large commemorative air. 
ie ig enomarigns up) to $800) 
ampaom's bigest package vot fant an 
PORSant find rnehing venaly valuable! 
eg only Je to serious, ADDroval serv 

applicants. Money back if not delight 
ibtstraced bargain tists with each order, 

* 55. Camden New 
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DEALER'S Wholesale Cata SCARCE Nova Scotin. Kinety year old | | $0 DIFFERENT U. 8. 10c. No approvals 
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INVENTORS: Write for free brochure 
‘“Byidence of Invention.” Labiner. World 


‘EIVENTORA ee ‘obligation, write 
should take to, secure a Patent. Jahn 
Renan fugitered paver Atiocney 201 
Columbian Bide. Washington 1." C. 
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RAILROADERS, 50c gets new 1049 Cat 
aloe. Reference Mamtial State Oar HO 
fause. Walthers, 20) Erie, Mitvaukee 3 
Wisconsin 


INVENTORS: Hundreds bf manufactur- 
ers have requested our assistance in Tocat- 
ng markewble new products. Complete 
iaformation. free. Institute of American 


Washington 6. D.C. 


‘BUILD Wiatorle Ship Models. complete 
te Jee a $80, Catalog foe, deal Modeln 
Di West isth. New York TiN. 


91 HOME CRAFTSMEN 


TEATHER Grait Supplies, New 1849 i 
tusirated eat 


aE ee © Ce 
Sora Ganiee wae 

ee SOS 
Soar eh Gat 


‘AWN Chairs warden Grutor Tartare, 
novelties, Coyne ‘plane wis 
Fai nite patterna_sigb hastererat 63. 
1oui ‘Oieobt Chicago 5. th 

HANDICHAFT Supplies Togis, Plastie 
usta Lenther Calon Free. ale Orait, 
$2350" kaliwaukeo, Chicago 7-1 


[93 BUILD IT YouRSELY 
a a 
(ree csflar, Giro Fouet Go Lant= 

fie 2 foes 
esi 


x POPULAR SCIENCE OPPORTUNITIES K 


fens Wiathe "AARERE. "Dress “work. 
Bana” woven Toafers 

‘Tiny upe sox. Guaranteed: Wri for Fre 
catalog, Kitg-Sive, 887 Brockton, Mass. 


‘CRAFT supplies for, Craftamen, 


Hobby | 
jsts. duventors, Send for illustraied cata 
fog" contain Sola 
Sale 

eal 


‘reful information, 


Tigi kt “Centro, Los Angeles 30 


Se rer eat ‘Fhowand, —pulldine your own 
honte. Practical 47-lesson ot 
Thome- build 


‘Tract iiatitute, “Dept 
Grewnlent Atesue_Chica 

CLLEATHERCRAPT! Complete. ston 
eather. tools, guppiien imsmediate: ships 
Thent” Pree caialoe "Kit Krait. Dept." 3203 
LW. Washiauton Biv. Los Angeles 16, Oat 


=] 
fees eens 
Avenue. ‘Cineianadt 30.-Ohio. 
eat ae ae 
Pay 
fee 
Pc. Lightioot. 
fs 


aiiterent. 


‘MATE, six norte and $1.00 rece 
Speckties” beaustlanty °reconate 
Hones. ‘ie Exchaiee, isa? North Wabaa 
Chicago 1 ih 
“ iG Malla” 0 will keep 
yur mail tex ful for three months. 
mt Je. Chatawa 00.” Misisip 
PLUMBING Hexting Supplies. oleh 
nee Ales 


far, Supplies, 
30 nitwote. 

‘PANNING Gold—Free instructions. Cat 
so inte okt supple, (Old r= 
Sector, B-i4o" Dutch Plat 


GEIGER Counters) New. 


Lighiveight, 


wornia 


TREASURE Locators, Mineral Detec- 
tore Geiuer “counters: Yor ‘Uranus ‘ores 
¥ree literature Research 
{ory Inc Palo ‘AltG” Gallfornin 


RADIOACTIVE minerals are every~ 
where! 


opr ibe, Dean Co. 116-B Nassau St 


York init. ¥. eal 
95 OLD GOLD, WATCHES, BTC. 


iich guaranteed 0 
Batters Boe sb, ake Bl at oe eet 

ae a: | — FEW Thantrared ean 
Roe: HARA is | Geet Rasa” Nason et 
touterere dn cuay- tect = 
‘Beater fm eras tee mameaes Me, 7 


3 88, Other shes ony Fedueat Pawtaid fn 
4, “aith free nsretios. "Beater in 
ilies vised” Home Compan 

Bor ost, Weevile "Staton New 


CATALOG: Patterns 
furniture, lawn ortaments, letters, numer 
aie lngien Hater. pindyettes. weathers | 
Yate Decal’ transfers.” Over 100 | 
‘other’ stems: 200. articles illustrated. 8c 
Gpbeged strat andes “No scape Sleae) 
w i 


peaches 
a PGE, 


hora, 


‘ating. and 


faith 
ath, 
ing. 


3 RLtRPRINS AND PLANS 
DRBGRUPTOUR Png ef Ey epg 
a 


for Farmers. Home Overs 
Bee, Denies Watied Fasten, Box 3510, 
New York 18, 


te | 


atone eee 
| ior sscmcanrons 

| eReaFPEneer) i tia | = 
Set eae, Se hated | 


" TOBACCO & PIPES 

CIGARETTES $1.50 carton 3 or more 

Baietiat es Action, ay Se 
Tiza East, Kanens Chis, 


| cloaRerres- 
| caren pom, ie of 


| SeSE Dover. ‘De 
| VERE, Literature—Pipes and Pi 


pe 


| Super Fireworks. wore Det S'St. Helen's’ Ore: 


ajar rate, ge arg 
| patie lea hd 


PIREWORKS-Robin Hood Cuinere 


Sir, Rae ot aaa 
(ES 


LEARN the Snake Hobby_ it pays, Bar 
| gain loiter 40 page iiustraied boskiet on 
Reptile. Institute describing venoms Basi 


Fond 
Bottle of genuine fangs All for $1 69 port= 
aids Write to Ross Allen's Reptile Instic 


{ bxpigeation, detection, exoenition 
Methods explained. Pree etaila. Wood 
Fetes 7-8 ESiiwood aotievard: 


an now 


Bide. Eucild ave. Cieveland, Olt 
enclose Toe 


URANION Proapector's Handbook 1. 
Non-technieul. Guaranteed, Gratt-Connot 
Bubiiiinw Company. Dept C. 601 8. Ver= 
font, Lon Angeles 3, Calif 


GEIOER counter, miniature, Under one 
pound. £48.80 compiete with pliones. diveo 
Hone" and radioactive" sample. Guaran- 
eed." Western Radiation Laboratory, 1107 
West 24th Street. Lon, Angelen 7. Catit 
Tol_ FOR SALE— MISCELLANEOUS 


WAR Surplus. “Aireratt items, sh 
Equipment. Machinery and a million other 
Kena “Free Catalog. Atlas Hauipmnent, 336 


Southwest Biv Kansas 


FLASTICATED “GI Cloths, Water 
root: ehtwelght. @ % 19\Yoot 004 ses 
ainter'e 


ity & Mo. 


rH] 
fea 
i 
4 
e 
3 
3 


eno 47 Ti 
102 WANTED MISCELLANEOUS 
WE Have Swappers —Sellers—Cagh Bay 
| geierahythite, wrk for fre’ Te 
SSappere Guide tox 418, Hransvile. 1nd 


MERCURY Highest prices. Pree Cor 
tainers. Write Mercury Terminal, Nor- 
ood, Bass 


FOR THE HOME. 


Shower, Rividiy eel supported 
ox sh Inwtaica “in 18, Suinutes te 
Screwdriver, All batts in ete. 5 day 
Srohey” Beck ‘gustantee, #1200, patomig 
in USA. Kenco Product 
Bierpont Street. Rochester 18, New ork 


Rute: Siver Springs. Florida, 


‘ean find out! Information 


Sigumenie. 
Honwide- Oleial 
Ice. “Established 1922. Reasonable. “Conf 


aula — Herman. 10 Broadway, 


falies ta briny ever totporny scl trait 
feales. lesions and Siching? ‘Then waite 
today tor Free important information You 
Heed invest ane cent Pixacol Compan 
Bepu. 8. Box 3363. Cle 


INFORMATION Jor sine people by 
BEOAATION SeeaAiee, Bekeaky 
Seeate oes" Seana r4 
net 

InTEAESTING Wont, Nally any- 
aah Thans “hatee™ 160 Slee esos 
“HAIR Falling? Pangea? waite Bion | 
oe eae 


106 ADVERTISING 


‘AVOID costly advertising mistakes, Get 
enlightening Ad-Guide and Ratebook lead- 
‘ing newspapers. magazines, mailing lists, 
10. Chicago Advertising Agency (Estab- 
shed 1900). Chicago 4. 


109 HANDWRITING ANALYSIS 


‘YOUR handwriting individually scien- 
tifeally analysed. $1.00. Box 478, Good- 
year. Arizona 


3 DRAFTING 


NOTICE Drafting Students! Learn by 
‘copying! Roof Truss Print 2x36". Price 
$1.00. ‘Try The Bentz Method, 4830 Pop- 
pleton Avenue, Omaha, Neb 


TIS DRAWING & ART SUPPLIES 


DRAPTING and artists’ materials cata- 
log—thousands of items—28e (deductible 
first $2 order). Gordon's. 187 Madison, 
Chicago. 


1x 


CANDY MAKING 


SEEK Buried treasure; Methods, mys 
teries. devices explained. Circulars free, 
Century Press. Bor 151-D. Glen Ellyn, Tl 


‘TREASURE-Mineral Locators, M-Bcope. 
Low Priced. lightweight, unsurpassed in 
‘eficiency. Revolutiontzes locating of min- 
erals and precious metals. Geiger Counters 
for ‘Uranium ores. Time 


upon request. Fisher Research Laboratory. 
Ine., Palo Alto. California, 


7 DETECT 
DETECTIVE Training. Phillips Secret 
service System, 10170" North Kenneth, 
Chicago 39. Tinote 

Te NFORMATH 


WHERE To-Duy-1t Informations moat 
iuein. material oF equipment. 8 
Kem: wholesaler’ Send 


Bonga Rely, AP-as4t Whitcomb, Betrott 
Fe aie 


wb 1 Do For You in The Grentz 
2 gy ieve World. where al kinds at 
Snformation can be hi 


York i 8. 
Try NAME 


TEVERYBODY bikes Gundy Ceara ie 


INCREASE your business with names 


B-COMPLEX Vitamins, Trial Si 

‘Test them i 

within i ayafor ay 
double your money” back 

{Tit Vitamin’ Company. Bpringtiel 13, Me. 


SLEEPLESS? Try Sleep-rite Earsioppers. 
get. tree, Raymond Dow. a902l6tih, 
Plushie 20.:8. ¥: 

‘SLEEP, Without Drugs Write for free 
information, The “Slumber-Tone. 13306 
East Outer Drive. Detroit 34, Michigan. 
MEXICAN Law. General Practice At 
torney. 1203 “Arison Street. "El Pan. 
‘ferns 

HAIR thin. falling dandrait? 


Getting 


paid’ Amazin Tyas) No lias. grease 
eater. Won -Anictes 4. Cait 


r ADVICE. 


| AMMONIUM Jon. Toothpowder. Revolu: 
ugha Prema sttgrmetion epee Soe 
Ny pox Saas Portland 14" Oretor 


sedan, 
oll rin. 200 East 19th Sireet. 
Srockiyn 26..New York. 


127 CARNIVAL OUTFITS 


TREASURE FINDERS 


fenional taken from people wi caren New 
Rarsdale Gani East Grange’ New Jersey fi es pliabed very" monte fet 
housing. iD, ‘Tandry. 40 W. aon Bt, 
| NewYork 23. ¥ 
‘WOOD cards. Business, Christmas, An- | — MAILING lists: most clamsen 1000 $5 08 
nouncement. Cards of Wood. Manliue2. N.¥_ | Free Prospectus. Dixie Service. Kitt NG; 
iE Maboeany Plywood | SNAMES of all manufacturers nthe 
ch oe cache Se eAe" AL each: | Uo Order atfert from the faery ver 
*F0"Biax | 190.000 manufacturers name 5 
303. Gf manufacturers "jou ‘want, Ten ‘oames 
for $1.09. Write to the Central Supply Cos 
126 CAMPING Dept A 21. Hays, Karsan. Bon 
TENTS, war surplus. all_alvert_cove 
fgrers, shine sporting food 
Borman, Yo-i9b sou "Avenue, 


Surrender documett 25¢. ‘obbyulld 31 
jumnmer. Brooklyn. N. 


SAVE electricity_—tnstall your own ru 
ber “refrigerator “door auskets. ‘Also re 
Plncetients or ie cube a gas defront- 
Gotta ith, Wrookigne 1 Ne = 


ult. Send 5c for “Mterature.” Hedsen 


9 


METAL Detectors. The very latest cir- | 147 
Liberty Ave. bitte: | 


REPAIR WORK 


MEN'S socks repaited—@ pairs #100, 
‘Mag, 2385 Castle. Cleveland 13. Onio, 


287 bevertrawa.s cas 


angeles eat. 


SCLENTIFIC- EDUCATIONAL 
ENTERTAINING 


‘AGNES 0, CALKINS 


BUILD YOUR OWN 
ease 


Monies, eat 


LUMBER, 


‘A BOARD | 
OR A 
CARLOAD 


‘eSiSico 8. W. 


AUTOMOTIVE 


ODY avo gs 


Famous Guide To Best Pay 
Auto Repair Work 


Most 
Complete 
Information 
Ever 
Published. 


return Had we will 


1522°SSmicnigan avenic, Chicago's MAIL ORDER 
etn — COUPON 


n will tell you 
of it, WINTER 


Compare his opportunities 
ny tien the mit with Know 
profit, Investigate 
Hook, Not wa 


ool 
by plumbers 


BE A PLUMBER 32‘weexs 
Learn With Tools—Not Books 


No need 
Hieeship. D 
ers ble 
Fearn 


Own Your Own 
,BUSINESS 


tenvy the plum 

profitsenjoy ‘them 

ety trick of the trade 
nder ‘Licensed 


wits with Tittle 

her’ than train, 
Tes nnd a Kit of 
tools, 


JOURNEYMAN 


Over 7,000 Successful Plumbers 
Recommend This Schoo! 
This system has made more than 
i biuiiber, osetia our 
ast performance. If you like to 
trork’ with tools this fe your: op 
, Become Plumber fn 
t's largest_and. only 
‘tevated 
i 


ry 
Master Plumbers 
own their own 


UNIVERSAL PLUMBING ‘SCHOOL 
200 etme mawens evs Ma 


IB POPULAR SCIENCE 


wr Dries dust 
Jneauer, Guaranteed 


€.. ine. World 
Faihous Lavora- 
facgest of ity 


10 Beautiful Colors: 


Blacks Staroo 


BS Quart 
SEND NO MONEY. 


‘See Your Desler or Order Direct 


WYPE CORP. Pa ay 


Superette Dual Vacuum Auto Horns 
The Voice of Authority 
‘on The Highway 


ne at and tho yond hogs tay 


100 


tastlled under hood ot on tent 
Re Heltah need G 


Concord, ‘Dept KM, 
Keee"New Work 
Sacinon Biv, ‘Chia 


“AE CLUDED. WITH COURSE: ‘Low tuition. Kany 
Write for FREE BOOK about this money making Bro 
ot affected by the machine axe. 


no en "4995 


FREE ae ay, 


CLAMPS ON 
\, YOUR MOWER 
IN ALIFFY 


Whe SURPLUS SENSATIONAL VALUES Es 


at “ GADGETEER’ HEAVEN’ _rad'worto's tancest Soper pes 


Etta 
CLAMP-ON ANYWHERE LAMP with adjust 

able ball and socket swivel head, long rubber 

red cord and wall plug, 


AIRCRAFT INSTRUMENT MIX 
12 different new or good used cond 


Y AIR FORCES 
Rix ‘SUNGLASSES 


NEW TARPS - HEAVY CANVAS 


FEATHER & DOWN BAG 


$1395 


51595 
so $1195 
PALLEY "« carcest rem errs 5 


WS ‘TYPE 
SUPPLY CO. i 1é worco aisoue ence 


HANDY SEWING AWL 


Patented lock-stitch awl, complete 
with 2 needles and reel of waxed 
thread at this special price! Satis 
faction guaranteed, or money back. 
HUNDREDS OF USES—sewing 
and repairing leather goods, tents, 


re ee R uc K S 


Porchased from U.S. Govt. Our 


[parts for ail: make 
iea.> ext and Gx6. All models fr 
0" fons All makes” Autocar 
Biederman, Brockway. Chevrolet 
‘Diamond "T. Dodge. Federal 
Ford-GMC. International Mack 
Oshkosh. feo. Studebaker 
White, Willys, and Jeeps We 
Ihave ‘parts lists available on 
most, models. Write stating 
model of ‘rick, 


goods and many others. Complete 


* - 
* instructions included, Send cur- 
ee check or money order. 


500 SOURCES Of 
BUILDING INFORMATION 


235 Actually FREE 


Now sou ean lick any building Job—any build 
page service fy 
expert uatiee 
Sollers. Rave 


TRAILER AXLE 
Heavy duty trailer axle suitable 
Sttuction. Miso “excellent for 
Building of heavy farm trailers| 
hd wane Tt fpa 12.000 i 
city square type straight 
trailer axle complete with Timken roller bearings. hubs. and| 
S"hole “150 20. Budd “Wheels. Without, brakes’ Asie’ is? 
Inches square and 69 Inches between Wheel mounting Manges 
Sta. wath. AN EXCEL! 
With" Singie. Whee! 


DIAMOND T 4 TON WRECKER 
Hguippet with Hercules 
FE Peneipe. Complete 


Wrecker from 


$3750°| 
With Oven cab $3250.00] 
Chassis’ and Closed Stoo! Cab without Haines 

‘Wrec $2950.00] 


32 
inity'sniivoa ut ave been aftabiny 
i"condition, Write for detailed In- 


‘by Army Are in 


Formation. Subject to prior sale 


NEW POWER 
WINCHES 


INCH, GARWOOD OR HEIL GARWOOD WINCH 25.000] 


capacity... $1 5Q00 ty $200°0 7 
Werhave, Tundreds of other parte’ tnd ‘suites. Tell us 
tea food 30 eye FOR. anaes chy BUILD YOUR OWN ENLARGER 


Your needs 
wld" aa E80 aeaers Yoder Petagrays moat, fncnatng 


Pi AUTO DARTS (One| || SO === 


1901 TROOST-GRI800: KANSAS CITY, MO. 


Viffy ELECTRIC HEATER iS 


HOT WATER 
a IN FIVE MINUTES 


INSTRUCTION BOOKS @ WRITE FOR CATALOG 


DWINNELL CRAFT SHOP 
Dept. 5-96 = Elm Grove, Wheeling, W. Vo. 


Au ) IRDIFILIE 


{Bean 


80 Porutar science 


Mows and Trims Lawns 


MontTaMoweER 


New model. New type metal handle has 
special device to adjust cutting height. 
Drive shaft now mounted on free rolling, fac- 
tory lubricated, sealed ball ss. No tired backs oF 

'8i4 Ibs. live precision made mechanism that 


clatter, 
Cuts right up to walls, fences, trees or posts; leaves no 
fringes to be trimmed by hand, Cutters self-sharpening. 
Built to last many years. Many thousands in use. Sold 
direct from factory for 26 years. Costs little. Write 
at once for trial on your own lawn “approval offer,” 
guarantee information and literature. 


MONTAMOWER DISTRIBUTING CO. 
66 Keeler Bldg. GRAND RAPIDS 2, MICHIGAN 


WINDOW SIGN LETTERS 
GENUINE GOLD LEAF 


Guaranteed not to tarnish or fade. For stare fronts & 
{ten put thom on. These letters 
a ‘witha vareloh cement 
SAM 'S FREE 
METALLIC LETTER COMPANY, 428 N. Clark Sr., 


LOTS $300 


oy future independence with excel- 
ent soll, soft water, wonderful fishing, hunting, boating, 
Dathing, ‘ete, Grow frults, vegetables, poultry, Perfect tem= 
erate climate, Congenia! communliy. Finest Investment 
Free literature 


Low 
TERMS 


RICHARD S$. OTTO 
Son Luis Obi 


Save on CIGARETTES 
‘Chesterfield, Lucky Strike, Old $58 Carton of 


Gold, Camel, Philip Morris, 10 packs 


b Coliternio 


Only $14.951 At your 


Crosman Arms Co., Inc. 


9 HENRIETTA STREET 
ROCHESTER 7, N.Y. 


Everything in Radio 
at Lowest Prices! 


tba 


Radio’s Leading 


BUILDER'S KITS = 
TeLEIsiON sets «©6 Buying Guide 
HI-FIDELITY SOUND Ger ALLIED's 1949 Catalog 

AMATEUR GEAR —biggestandmostcomplete 

THOUSANDS OF PARTs. i Radio. Get everything you 


need from the world’s larg- 
TUBES, TOOLS,TESTERS est stocks of top-quality 


equipment—at down-to- 
BOOKS & DIAGRAMS earch money-saving prices. 
Everything for 


Have the advantages of 
Servcomen, tgieen, Seedy reliable shipment; 

expert personal help, an 
Experimenters,Bilders, Complete satisfaction On 
Soendmen, Amatewrs every purchase. Get more 
for your money at ALLIED— 
Radio's Largest Supply 
House, Send today for your 
FREE ALLIED Catalog — the 
preferred Buying Guide to 
everything in radio and elec- 
tronic equipment. 


=o 


LLIED RADIO.’ 


O Send FREE 1949 ALLIED Catalog. 


Name. 


Address. 


pennants 
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with the amazing J 
‘pots and 


‘posure by inte- 
ing and measuring all incident 
light falling on the subject. Only 
the Norwood Director hos the 
modern, 3-dimensionol Photo 
sphere, and no other meter offers 
such accuracy, ly and such 
invariably beautiful results. For 
color, black-ond-whit ond 
stills, With handsome cose $32.03 
including tox. 
[At your Dealer, or write De 


‘AMERICAN BOLEX C( 


521 FHI Ave., Mew York 17. N.¥ 


—— 


LAWNMOWER 
SHARPENER 
OPERATORS 


Increase your output... 


SHARPEN ALL 
STRAIGHT EDGE TOOLS 


Model 50 Ideal Bench Grinder 
doubles your output of sherpening 
jobs, speedily grinds stroight 
blade knives. Shorpent all 
kinds of stroight edge 
tools end ice skates. 
Write for FREE, fect- 
5 filled folder. 


‘THE FATE-ROOT-HEATH COMPANY 
Dept. 0-4, Plymouth, Ohio 


82 rorutar science 


“SAFE MOTORCYCLING iis what | want,” says 
pretty Joan Burns. "That's why | chose @ JAWA. 
Her instructor shows Joan the foot g 

‘automatic clutch. These two JAWA 

spring frame, telescopic fork, adjustable st 
control and non-sway brakes make for sporty, sofe 
transportation. 

See the JAWA models—CZ "12! 
‘and OGAR "Twin" at your dealer . . . at new low 
prices. Write for FREE booklet 12, JAWA MOTOR- 
CYCLE CO., 2432 Grand Concourse, N. Y. 87, N. Y. 


* JAWA "250" 


BEA NOZARY pusuic 


bald for ie for 


AERONAUTICAL 
ENGINEERING 
‘Aircraft and Engine Mechanics (A&E) 


Trina he Flying Wing ehosl-New dasses 
‘Moning sown’ We for Monat catalog. 


WAATOP Aeronautical Institute 


1825 E Broadway, Hewtherne, Los Angeles County, California.) 


The New ABACUS 


8Q3.50 The first U.S, 
6: POSTPAID The fist U8 

filtstrated” instructions. 
LOY'S IMPROVED ‘ABA 
‘CUS can’ be used to ada. 
Subtract. multiply, divide 
extract, square. root with 

ease dam 


Fase les. ansbody an op 

Accurate onably the | 

(2 Cute Work in Half! all-purpose’ cai: 

the market tod 

of it. you can have a dozen calculators in the ofice tnat 

the one and only! No Tepalrs are ever Needed, 80.50 post 
Guaranteed. Write for FREE details or send for 30 

LOY’S CHINESE CALCULATOR, Dept. 

AVE. 


GIVE YOUR MORALE A LIFT 
with the right aluminum paint 


FREE BOOK SHOWS HOW 
dingy base take 
on new life 
morale a 
you dress them up with 
gleaming aluminum 
paint, For many other 
hints, 
4 


sei 
book,“Paint It Bright 


is a difference in alumi 
Aluminum Metal & Masonry for 
this job, from the dealer, who displays 
this Alcoa symbol on the brand he sells. 
Write: Paint Service Bureau, ALUMINUM 
Company ov Astenca, 689 Gulf Bldg., 
Pitts 9, Pennsylvania 
ttsburgh 19, Pennsslvania. Presa) 


Trained Men Get the B. 


PRACTICAL SHOP T! 


in AUTOMOTIVE MECH 
BODY and FE! 


I Interested write o 


wi 
ATLANTA moTive. TRADES INSTITUTE 


Look for this shield 


many paint manufacturers using 


| ALCOA ALBRON PIGMENTS 


caraLocue 


2.8 smrTH, 
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CLEAR-GLOSS VARNISH 


Yes, and what a difference! That cl 
tough, long-lasting 
Gloss’ Varnish prot 
floors, woodwork, fus 
leum, boats, countless other surfaces— 
resists boiling water, sizzling cooking 
greases, alcoholic bev- 
erages. And so EASY 


ior 


ACTUAL RETAIL VALUE ‘$13. 60 


This magnificent noise and beauty assortment includes 974 


Sear. FREE PUNK! 
Order this wonderful over-974-Piece Fireworks Bargain 
TODAY! Send moncy order, bank draft, oF certified check 
for $4.98. Do NOT send cath, NO COD. orders! PRINT 
‘name and address plainly. Give name of your Express office. 
Fireworks cannot be mailed. All shipments by Express, 
FOB. at Fort Worth. 


ESET Starsan Stripes Fireworks Co, 


9 ». ©, BOX err. 
Joos ee 
GRENTS No WcKD 70 Oe Fox SALEIN LOCALITIES 


PD Di Pi De Pud 


touse—just brush it on! 


At your paint, hardware 
‘and department store! 


ua 'MANOFACTURING co, 
pt. M Burlington, Wis. 


MAKE On EY. an 


Thorough training by Intern 11 fa 
Lan your own 
panne improve your home, or advance in 
this "well, paid eld. "Many! Opportunites 
Appsoved or Veterans. Send for’ FREE 


SMATIONAL LANDSCAPE INSTITUT 


Willams Co_ Cleveland 


ARTISTS MAKE MONEY 


DO YOU LIKE TO DRAW? 


Send name, address, age and occupation for 
FREE ART TEST, to find out your ability. 


INSTRUCTION, INC. 
truetion Bidg., Minneapolis 15, Minn. 


Build own BOAT 


we, cant, 


LIPSCOOT FIZ §, fa 


Lipscoot Company, Toledo 6, Ohi 


| 
769 BORDEN ST. *e | 
WOODSTOCK | 


Ozaakh 
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WA Loan 
WCET. shaving 
° : md 
fortes 
24 HOURS A DAY! “or. 
. The HOT WATER YOU 
. pete, ee 
. oro 
AODITIONAL FEATURES 
8 Seoran qabarteiaes 
: : 
Semcon, 
\T\ ° 
18 E. 41st St. Dept.6- York 17,.N. Y. 


a8 “vo DANCEs 4 00 


FALSE TEETH 


KLUTCH hoids them tighter 


KLUTOH forms a comfort cushion: holds dental plates co much 
firmer and shugger that one ean eat and ¢ 

fort and security; in many e 

teeth. Kiuteh lessens the cons 


> a> 


$ 
12 tt, Tratlr Shot! *LDD.00; 16. $527.00; 20 $497.00; 24. $799.00; 28. $89.00, 32. 5999.00 
peas 


ly Erected! This Modern Metal Trailer comes 
jou knocked down, complete with oll parts for 
quick assembly. Windows, doors, 
complete chassis and oxle assembly 
roof caps, bows, corners, roof ends. No expen- Se lacstion 
sive tools required — no experience necessary. of part 


Each sine 
EXPORT TERRITORIES AVAILABLE 


0124. 0 16%... 20 
26 #., 032 ft, (Custom Built 
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ELROSLEY of USA. 
—leads the way 


Here's the new economy cor styled for the U.S.A. —made 
in the US.A. Lorger, longer body lines, o cleon sweep 
Ch design that's Waly American, 


New Crosley Stotion Wagon [obove) ix th 
telling siation wagon in the world. Sleek 
Eros 4, of 2 with Y, ton lood. All steel. No. incr 
jotley Sedan Deluxe (below) is bigger, 

jing, rich interior, choice fabrics. 
ivggege room. 

All S new Crosley models—including Convertible, Panel 
Delivery and Pickup Truck—leok big, feel big, ect bi 


fl regular gosoline,. And 0 Crosley costs lets thon on 
yeor-old, high vpheep used cor. Prices tonge dow 
rom the Station oly $929 F.0.8, Ma 
Indiene. 


inde 


CUTS YOUR BLADE COST 75% 


Make every shave a new 
blade shave...easier... 
more comfortable. 

Get an INGERSOLL 
STROPPER. It hones 
and strops each 


Stropper. For 
type of blades 


$125 rorpaia 


I your dealer con 
order direc 


INGERSOLL STROPPER 


DURHAM ENDERS RAZOR CoRP. 
MYSTIC, CONN. 
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PRINT YOUR OWN 
POST CARDS XV 


Bia | 
| 


a ee 
tae CERT STENCIL DUPLICATOR 
Bi Satigr sheng Amommens, Nowcer 
Pres Rana eg Mtge tory ey 
tah es pi 
Bu pepe i sri rts 

oad eo ar’ Sot iden 

Free FRAC OFFER? Try i before you 
buy it! Write and a GEM OUTFIT will be 
me Affe 10 dave, went only 
Hse EN] co tie acl 
Fhe GENT mnt sal tec 9h be the Soe 
a BOND EQUIPMENT CO. + Ds 151 

6633 Enright * St. Louls 5, Mi a 


SEND NO MONEY + FREE TRIAL OFFER 


) Learn Profitable Profession 
in QO days at Home 


lube oF private’ 


Security by training, at home and au 
SD vine for Diploma, -Anaromy: Charts and 
227 Wepage: Muntrated” Book FREE Now! 
i ty 


Big profits showing amazing GLow- 
Inchire-Danx SPECIALTIES. House 
numbers, pictures, plasticnoveltiea, 
Feligious and nursery objects, ete. 
Large manufacturer. Enormous de- 
mand. Sell on sight. Write at once 
for PREE SAMPLES, 

MADISON MILLS, Dept, U. 
303 Fourtn Ave.” NEW 'YORN 6, M. ¥. 


Takes less than 3 hours to 
Convert 


HAND MOWERS TO POWER MOWERS ~~~ 


* Handy-Dandy Lawn Mower 9. 
Kit fits any hand mower 
from the 16 to the 20 inch 
size. 

* Kits furnished separately or 
with power units. ‘ 


nt available for 
aa 
sattah) 


‘ay ‘diay peanasivania. Mover, 
DEALERS WANTED 
LE CLAIRE MANUFACTURING CO., LE CLAIRE, IOWA 


$3900 BUYS 
ALL MATERIALS 
FOR THIS 
LOVELY 

3 ROOM HOME 


YOU BUILD IT YOURSELF 
AT LESS THAN 
HALF PRICE 


1s 18 made possible by New Isometric Plans that show 

clearly our Revolutionary Method of home construction. 
You yourself can build an $8,000 house for less than $4,000. 
This amazing money-saving idea is surprisingly plain 
in our New Plan Book, Homes You Can Butuo Younsey. 
It is our supreme accomplishment after 29 years of service to 
home builders, Energetic men everywhere are now building 
this simplified 

Send 25e co 
charges. Better 
Homes You Can 


PAY to cover plan book and mai 


1.0 Yourseur, but three of our other 


nationally known Plan Books, BeTrEn Howes at Lowxit 
Cost, Homes or Tonay axp Tomoxnow and Homes ror 


Youn Sramer axp Mux, All 
from actual photographs and numerous floor plans 
America’s Best mall Ho 


valuable information on building and financing. Print name 
and addrem, enclose 2c or $1 and mail today. Your money 
back quick if you do not find the help you urgently need. AlL 
Plan Books and Plans by mail only. 


STANDARD HOMES COMPANY 


s Washington 5, D.C. 
“Hf you can poy rent, you can pay for a hom 


Biggest buy in Hobby history! 


“FORTY-NINER” 


Complete set of X-acto Hobby Knives 505 
and Tools in port ‘wooden chest 
——" 


Every knife, tool and blade in the famous X-acto line. 
Precision made, easy to handle, joy of amateur and ex- 
s in every field. X-acto knives and tools 
sell singly and in sets, 50¢ to $50 at hobby, gift, hardware 
and department stores. (Prices slightly higher in Canada.) 


X-acto Crescent Prod. Co., Inc., 440—4th Ave.. N.Y. 16 
InCanada; HandicrafiTools.Lud..HermantBldg..Toronto 


GOOD WEAR ror WORK 
GOOD LOOKS ror PLAY 


} 


iit is a double duty fabr 


rk and play. I¢s hishly 


Reeves Army Tw 
Na wide 


i ae 


2 Gots and longet 


emy Twill. 


REEVES BROTHERS, INC. * 


54 Worth Street, New York 13, N. Y. 
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Build Better Trailers 
with Safety-Engineered 
I Torglest Axles 


nce 
MOTORISTS WISE CA | np catalog 


MAKES CARS STAY BEAUTIFUL 


YOU NEED 
ALLEN HEAD HEX KEYS 


for the many socket screws used in 
shop equipment, tools, cars, ap 
pliances, farm machinery, radio 
and hobbies. Get the tested bes 
Allen marked kits made by the 
originators of Allen Head Screws, 
Have the right key when you need 
it. Allen key sets cost as little as 
75¢ ac your hardware store, 


Buy ALLEN Key Sets at your hardware store 


SAVE UP TO 50% 
MORE.OUT OF PAWN 
GENUINE DIAMONDS 

$10 t0 $10,000 


Simonizing saves you time as 
it saves the finish! 


Don't waste your time with ‘tem- 
porary polishings'! Simonizing gives 
long lasting beauty... protects the 
finish and keeps colors from fading. 
Doas millions of motorists...Simoniz 
your car, It's easy to do yourself 
THE SIMONIZ COMPANY, CHICAGO 1 


Foredom PRESTO- FLEX 
with PENCIL: SIZE Handpiece _ 95, 


Use Simoniz Kleener (liquid or paste) to clean finish. 
‘Then Simoniz for lasting beauty. Sold everywhere! 
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AMAZING NEW INVENTION 


the faye, If not datpneed, 
for your money back 


Post Coasters’ EMBED REAL, FLOWERS 
in MEW Magic PLASTIC 


PALM SIZE MIDGET 
MYCRO CAMERA 


GETS THOSE CANDID 
“ACTION” PICTURES—MAKES 
SPLENDID ENLARGEMENTS 


Measures onl has fast F:4.5 color cor- 


Sirhan spreet sion’ ‘nage is oegped Japan. Conpiet 
Sans eal iss era cag 8 

ASSES, GB xcs 
SPECIAL aha Oe Gs 


pgs fm." Fol 


Day ‘Money Back i 
Fase mancain 800K Packed with bu fundreds of sens 
CENTRAL CAMERA ‘co. 

Dept. 5 s. Chicane 4, tt. 


Flavor 
Facked! 


| here is no name 
more famous for flavor 


_ than Beech-Nut... 


1 
There is no chewin; 
gum more dependable for 
fine flavor and uniform 
high quality than... 


Beech-Nut 
GUM 


Us Always Refreshing * 


BeechNut BEECHIES, the 
indy Coated Chewing Gum 
in three varieties: 
PEPPERMINT, PEPSIN 
and SPEARMINT 
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OIL-PUMPING in your car most 
often means your piston rings 
are worn and should be replaced 
... immediately. Delay not only 
wastes oil but leads to excessive, 
costly engine wear. 

Fortunately, piston rings are 
easily replaced. And it pays to 


FORA 
Tek YoU REPATINAN TE 


FREE PERFORMANCE SPOT 


0 rorutae science 


replace them with Hastings Steel- 
Vent Piston Rings. They stop oil- 
pumping, check cylinder wear 
and restore performance. It’s the 
best money you can spend on 
your car. 


HASTINGS MANUFACTURING CO. + Hastings, Mich, 
Hastings Ltd., Toronto 


HASTINGS 


Steel-Vent Piston Rings 


oTOUGH...BUT OH so GENTLE” 
TOUGH on oil-pumping « 


GENTLE on cylinder walls 


I'd like 
to seethem 
make... 


Everybody has his own pet ideo of some gedget he 
‘would like to see in general use~ Wher 1s YOURS? 
‘will poy $5.00 Yor each one pub- 


Markers for stud locations. These could be a 
decorative design along the baseboard or nails 
with decorative heads. With each stud marked, 
it'd be a cinch to find one to hang a picture or 
mirror.—Reade Transue, Easton, Pa. 


in cars. Sweeping the 
last bit of dust from a floor mat is always tough 
because of the raised sill. A sliding. section 
could be pushed aside to let you really clean 
the mat.—R. Durney, Cleveland, O. 


SAVE MONEY, HAVE FUN, 
BUILD LAWN FURNITURE. 


with EASI-BILD* Full-size Patterns 


You can build this lawn furniture at less than 
45 the store cost—without special tools or skill! 
Easi-Bild Full-size Patterns are easy to use. It's 
the dress pattern idea applied to flat lumber. Just 
trace, saw, and assemble, And for stronger joints 
throughout, use CASCOPHEN, Casco's new, 


waterproof glue. opr, 1040, baat Patten Co 


How to choose a glue! 


Follow these directions and you'll solve all your 


| gluing problems: 


For boats, outdoor furniture, sports equipment 
—joints that must withstand outdoor exposure 
—CASCOPHEN (Resorcin Resin Glue). The first 
completely durable glue available to home 
craftsmen, 


For furniture, toys, heavy-duty home repairs— 
Use CascaMiTeE (Urea Resin Glue) where 
Jou want ligh-colored or mold proof glue 
line. Use C4S¢ 0 (Casein Glue) for loose-fitting 
joints, general heavy-duty jobs. Both easily 
mixed in cold water. 


sono couron ror umnuerarens 10, 


r 2 Pattern Dept. PS-69 
| P.O. Box 215, Pleasantville, N. Y. 
| Enclosed is ...¢ for patterns checked below. 
| ( ) Lawn Chair, Pattern No. 32—2S¢ 
( ) Lawn Settee, Pattern No. 3 
| ( )Lawn Chaise, Pattern No, 78—3s¢ 
( 
1 
1 
1 
1 


) Pattern book illustrating 94 pattern projects 
206 


Makers of Casco Glues 
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ihe finest in 


Daily Model 


Rogers 


Enjoy a pouchful of fresh tobacco 
+ eg. With a Rogers Air-tite tobacco pouch 
air-tite with its patented” inner pouch 
of seamless rubber that “seals as it 

closes"... The largest selling tobacco pouch 

made. Exquisitely created in mony styles ond leathers, 
‘Above: Combination Mode! pouch of ition Peccary $10 

(ogers Rority Pipe $5). Other models, $1.0 te $2. 

AD lef ly Model holds one doy’s supply compactly. 

Beaver Caltskin illsrated 2.50. Other leather, and other 
tdels fer fll pack f teboco, $150 1 $15. 


e Rogers imports, inc. 


419 Fourth Avenue, New York 16, N. Y. 
EXCLUSIVE U.S. DISTR., PETERSON’S PIPES, DUBLIN, LONDON 
Rogers Air-Tite Pouches in Canada, G. T. Lanning Ltd., Toronto 
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Pd like to see them make ... 


Metal refrigerator dishes. These could be 
taken from the refrigerator and set directly on 
the stove to warm up leftovers. A detachable 
handle could be used to remove them from the 
range.—Mrs, Phil Aarestad, Williston, N. D, 


Emergency stops for record players, A switch 
on the top of the pickup arm would stop the 
machine if the mechunisty accidentally dropped 
a record on the arm while the machine was 
playing.—Robert Burroughs, Terre Haute, Ind. 


Alarms on dashboard clocks. Now that the 
seats of some cars can be converted to form a 
double bed, an alarm for the car's clock would 
be an inexpensive and welcome addition.—Bill 
Zukle, State College, N. M, 


“You ain't seen nothin’... " in motor- 
cycling ‘til you swing aboard this Harley- 
Davidson Hypra-Guine streamliner! 
Man! What performance! You take off 
like a “jet job", skim over rough roads 
like a flying cloud, float like a breeze over 
bumps, steer with fingertip exse, stop at a 
touch of the brakes! Even on longest 
trips you're fresh as a daisy, ever ready 
fot more fun as you take in exciting 
race meets, endurance runs, hillclimbs, 
gypsy tours, and wonderful vacation trips. 
Whether you're an oldtimer or a new- 
comer, if you're looking for the greatest 
thrill in the world's greatest sport . . . 
this is it! One ride will convince you. See 
your dealer today. Mail the coupon now! 


wana 


Moron COMPANY 
Wisconsin 
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Using ammonia 


and radio waves, RCA scientists have devised a clock more accurate than the stars 


Your future will run on “Atomic Time” 


clock which will lose 


in only one second in 
20,000,000, and whic! 


further research is carried out 


—will vary no more than a see- 
nel in 380 years! 


Such a timepiece—constructed 
‘by the National Burean of S 
rds on a principle conceived and 
1 at RCA Laborato 
vies—is now in operation. More ac- 


demonstr 


curate than the stars? Yes. when 
Mother Earth wobbles in her or- 
it, “star time” will vary 


‘The pendulum of RCA‘s clock is an 
. the nitrogen ato 
alecule . . . though 
hers may later he used. Vibrating 
23 billion 870 million times a second, 
it controls a system of radio waves and 


electrical impulses which operates the 
clock — locks then 
unvarying beat! 


tune with its own 


You won't need an “atomic 
clock” to yet to the office prompt- 
ly, oF get vour children to school 
But scientists and engineers who 
must split seconds into millions of 
parts need this more acenrate way 
of telling time. 


‘The atomic clock is but one of 


the many major achievements pio- 
neered at RCA Laboratories, Such 
leadership in science and engi 
neering adds calue beyond price 
to any product or service of RCA 
and RCA Victor. 


Examples of the newest devel- 
opments in radio, television, ani 
electronics can be seen in action 
at RCA Exhibition Hall, 36 West 
49th Street, N. Y. 
free. Radio Corporation of Amer- 
ica, Radio City, N. Y. 20. 


Admission is 


RADIO CORPORATION of AMERICA 
World Leader in Radio — First in Television 


4 ForULAR SCIENCE 


Wanted: 
freaseballs 
with Degrees 


HIS month, thousandsof mechanical, elee- 
trical, and chemical engineers will grab 
symbolic sheepskins for which they have 


the 


worked so hard. 


But only some hundreds of 
the many thousands will find waiting for 
them the jobs they thought they wanted. 

This is not « new situation for those whe 
have become newly aware of the Help 
Wanted colt It may be that the war 
years have exaggerated the annual problem 
of cutting sheepskins into jobs. The delayed 
educational program is now spurting a sur- 
plus of degrees. 

But the war years have also produced a 
burst of delayed development in many in- 
Automobiles, plastics, radio, and 

(that kid brother of radar): 
chemical and flame farming, quite different 
from the old routine of the plow and harrow. 

And, of course, there is a whole new gi 
ing business—the biggest in the world—of 
» people. 

Maybe the old jobs for brand-new me- 
chanical engineers in the automobile indus 
try, for instance, are fewer. But there are 
some completely new jobs looking for takers, 

These new jobs call for ite-collar edu- 
cation in the head—and a blue-shirt ability 
in the hands, Engineers with dirty finger- 
nails; greaseballs with degrees. Take the 
new torque converters, for one thing. How- 
ever handy he is with a wrench, the Gus 
that has to deal with them will find a me- 
chanical engineering degree helpful in 


aw 


mastering their intricacies. The same thing 
holds true for dozens of other brand-new 
careers in the new-day machinery of living. 

Even the servicing of this new equipment 
has become so complicated that willing hands 
must have knowing heads. The big gap right 
now is between the white-collar engineers 
who have designed these me miracles 
and the people who press the buttons—and 
don’t know what happens until it doesn’t 

This is where the dirty-hands engineer 
comes in, It’s a brand-new kind of job, The 
young men who take these young, jobs will 
be lucky guys. They will have a chance to 
do their stuff with their heads as well as 
their hands. 

In this they will have 
grads who had to find a cl 
a dirty-hands hobby, They will be able to 
combine the know-how of their heads with 
the know-how of their hands. They will 
be operating the new machinery of living, 
whether torque converters or atomic piles. 

Actually, there is small distinction be- 
tween those who are competent with their 
hands and their heads, As Professor L, L. 
Thurstone, of the University of Chicago, put 
it, it is a common misbelief that the boy who 
will be good at mechanical work needs only 
to be handy with his fingers—and be willing 
to get his hands dirty, The real aptitude, he 
concludes, is mental. 


Kraay Gittreses 
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ull over the old 
hands job—and 


/F YOUR HOME REPAIRS /F YOUR CAR FEELS LIKE THIS 
LOOK LIKE THIS...1TS TIME (TS TIME FOR MARFAK 
70 BUY SOME TOOLS... CHASSIS LUBRICATION 


THAT cusniony FEEUNG LASTS LONGER WITH MARFAye, 


It’s a hard, tough job to protect your car's vital wear points. So for 
longer-lasting, sure protection, get Marfa Chasis Lubeication, It is 
specially compounded to fight wear and friction — not for just a 
couple of hundred miles but for 1,000 miles and more! You can tell 
this is so by thae grand “cushiony” driving ease that stays with you. 
Ask for Marfak today at your neighborhood Texaco Dealer, the best 
friend your car ever bad. 


THE TEXAS COMPANY 
TEXACO DEALERS IN ALL 48 STATES 


Texacd} PrBducts ore olso_s 


TUNE IM... TEXACO STAR THEATER every Wednesday night storring Milton Berle. See newspaper for time nd station, 
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POPULAR 
SCIENCE 


meccsenorn, Monthly 


mountainous mass w 
solid, And if you don't 
pie meringue, Developed by V' 
plastic-foam insulatin 
350° F. for 1 
volume, Since 


e is a new champion—the world’s lightest 
what's balancing it—just five ounces of fluffy 
like substance is a new 
1 liquid phenolic resin at 
it swells to 100 times its original 
the bulk of the foam, it can 
then expanded as needed 


be shipped ai 
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Tait ‘BuovANcY 
SURFACES PRINCIPLE DEPTH GAUGE 


Resemblance of modern “guppy” submarine to air- 
ship is no accident — for same principles of maneu- 
vering in a fluid medium, whether water or air, apply 
to each. Artist’s drawing points out resulting similar 
ties in over-all design, method of handling, and navi 

gating equipment of the two craft. Cutaway section 
shows some of an up-to-date submarine’s insides 
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High speeds submerged and a long-distance nose 
make them the deadliest warships known— 
but it takes better men to run them, 


New S§ 
Bf 


By Perry Githens 


PS photos on location by W. W’. Morris 
Drawings by Ray Pioch 


OOKING at the U.! Tusk, you wouldn't 
auess this waterborne bomber to be one 
of the most important warships in the world 
She's as sleek as a wet seal: only the conning 
tower breaks the smooth line of her deck. 
There isn’t a weapon in sight, In fact, the 
biggest guns aboard, when I visited the Tusk 
at the U.S, Submarine Base at New London 
Com., were some .45 pistols and a 12 
shotgun, 
It isn't guns that make the Tusk deadly. 
It is the new thinking and equipment 
lioused in that innocent-looking hull. The 


Te 


BOW PLANE 


p ic 
e Corer by Reynold Brown 


qe 


. 


conning tower is crammed with electronic 
consoles and stacks that can tune in a target 
or sense a danger miles away. Machinery to 
ive the ship deep, far, and fast. Machines 
pedoes, those original guided 
missiles, think for themselves. Machines 
the ton—and 70-odd men whose selec 
and training make them the best 
hine of all, 
The Tusk is one of several fleet-type subs 
converted into’ guppy-snorks, So. much 
s been splashed over the words 
J “Schnorchel” lately that 1 had 
them, 
Suppy” is simply a code word like 
OVERLORD or CROSSROADS. Th 
GUPPY project was the development of 


rast between sleek superstructure 
streamlined for underwater speed, 


fast underwater speeds by (1) beefing up 
the batteries and (2) streamlining the hull. 

“Schnorchel” was the Germans’ phonetic 
name for the breathing tube that enabled 
late-model Nazi subs to run their Diesels 
while submerged. It has also appeared in 
print as “schnorkel.” The British shortened 
it to “snort,” but the Navy has compromised 
‘on “snoi 

Early experimental conversions were sim- 
ply fleet-type subs equipped with snorkel, 
or guppies with high-speed batteries but no 
snorkel. The guppy and the snorkel were 
then combined in subs like the Tusk and the 
Cochino, It is these guppy-snorks that 
are the prototypes of a completely new kind 
of warcraft, forcing a completely new ap- 
proach to naval operations. 


How a Sub Maneuvers 


1. To cruise on surface, emptied 
main. ballast tanks, left, make 
ub lighter than water. “Posi 
tive” buoyancy may be 600 


and cluttered topside of a conventional 
type boat is seen in this side-by-side v 


What we have called a “submarine” was 
actually a “submersible torpedo boat.” We 
have had submersibles, in the modern se1 
since Simon Lake built a boat that could go 
all the way under—and come up. Now we 
are getting nearer to true submarines. Not 
just buttoned-up surface ships that can dunk 
for a few hours, but subs that can operate 
for weeks without lifting more than a nostril 
above the surface. Undersea boats like ste 
whales—killer whales with men in them—that 
can swim as fast submerged as most of their 
targets can go on the surfac 

These new submarines look more and 
more like aircraft. Shiplike guns and rails 
are gone. Periscopes, snorkel, and antennas 
retract into a conning tower faired in as 
slick as a jet engine. Topside rudders, still 


living, flooding these 
makes sub heavier than 
Bow and stern planes, 
shown, aid in maneuver 


experimental, make some new jobs look like 
iron blimps. ‘And that's just what they are. 

The parallel came clear to me this spring. 
One week I was under water off New Lon- 
don in a submarine. The next week, I was 
flying low over the Caribbean in a blimp. 
Our airship, on anti-sub patrol, caught a sub 
smack on the surface. For fifteen minutes, 
the two ships maneuvered at high speed, 
each in its clement, The sub twisted to 
escape, writing its name in the wake as 
sailors say. The blimp jockeyed to get into 
attack position, making turn for turn, 
alking with the pilot, after the simulated 
bombing, I learned that an airship is not 
really “lighter than air.” It is run a little 
heavier than air, using its power and tail 
planes to fly up and down, Only when han- 
dling a blimp at low speeds is it necessary 
to lighten ship by dropping ballast. To 
make a blimp heavier, you blow air (heavier 
than helium) into a’ fabric tank in the 
balloon. 


“Blimps” That Swim 


= U.S.S. Gochino, new-style 
The sim- hief of the watch operates 
ember that —jevers allast tanks for diving | 
nels e, with red-and 

sre “Chri 


hip is read 


Submarines work the same w 
ilarity is obvious when you re 
air behaves like a fluid. Subs have ballast 
tanks that water is admitted into or pumped 
out of to maintain the desired depth at 
low. speed. But the angle of dive is set 
by the bow and stern planes. And the 
guppies can swoop and swerve like a blimp, 
using only the stern planes at the new 
underwater speeds. Speeds that would 
shame a real whale, at angles of dive and 
climb that would have seemed fictional a 
year or so ago. 

Just to complete the picture, the new subs 
actually have altimeters on the bulkheads 
Submariners (they are more likely to p 
nounce it submarEEners) keep an eye on 


these atmospheric-pressure indicators while ™ en 
snorkeling. instrument resembling carpenter's level, famil- 
¥ iarly called “the bubble,” shows fore-and-aft 
inclination of sub in diving and rising. Scales 
show small and large angles in degrees. 


mas tree 


The snorkel, as you know, is a nose. A 
two-way nose, One nostril, lifted higher, 


3. Cruising under water with 4. To come up, sub empties main 
main ballast tanks filled, the s tanks to regain positive buc 
trims her variable-ballast tanks ancy, and planes are revers 
to obtain neutral buoyancy from’ position used in diving. 


Snorkel of U. 


above, ce is Ey € da norkel 
air-intake tube st above surface seen here from 300 yards, leav a mu 
bmerged and exhaust conspicuous as that of an outboard motor, White 
tube venting engine gases just below surfa aps would make it much harder to see 
takes in air for the hungry Diesels, The Scant seconds the snorkel clears 


other, which can even be a little under the You swallow hard: to your rin: ars the 
surface, exhales the exhau nsation approximates an aircraft dive at 

When a wave smacks th it closes 
like the nose of a trai er. In- whole ship and everyone in it. The re 
stantly, the engines start sucking the air  frigerator in the galley, for example, must 
contained in the sealed boat. The at- have a vent in the door or the sudden 
mospherie pressure drops; the altimeter change of pressures might cause the door 
hands climb to a simulated altitude of to slam the cook silly. Snorkeling can be 
several thousand feet bad enough when you are awake. It’s a 


ter-plane speeds, Snorkeling affects the 


rinciple 
rams, With inta 
pressure ins 
altitude, Here 


AIR INTAKE 


real problem with men off watch and asleep: 
the business of equalizing pressure in the 
ears is not involuntary like breathing. 

The new subs, although converted from 
the basic fleet-type I knew in 1943, seem 
even more crowded with men and gear. 
Bigger battery rooms are one reason. The 
new cells are thinner, but there are a lot 
more of them. The enlisted men now have 
to “hot bunk” because expanded battery 
needs have cut off a couple of tiers of sacks. 
The junior officers sleep three-deep in state- 
rooms smaller than a Pullman section. 

The Tusk, in 1949, carries no bigger 
crew than the Bowfin in 1943, But there is 
a great deal more equipment today, and a 
great deal less living room. On this, it 
seems to me, rests the heaviest weight of 
future submarine operations. The Navy 
knows that the effective limit of the new, 
true submarines will be defined, not by the 
machinery, but by the men who run it. 


New Batteries Change Tactics 


In the not-so-old days of the fleet-type 
subs, charging batteries meant wallowing 
on the surface, Diesels throbbing, for hours. 
They submerged only to thread waters made 
dangerous by surface or air craft, to make 
an approach on a target, or to go ‘way down- 
stairs to wait out an anti-sub attack. They 
couldn’t go very fast under water, so they 
kept very quiet. Usually, they shut off all 
possible noise-making machinery—including 
the air-conditioning. They sweated it out as 
the paint burst off the bulkheads. 

Pre-snorkel subs went under only when 
they had to; new subs need come up only 
when they want to. They need not surface 
to speed up or charge batteries, exposed to 
enemy radar, radio direction finders, and 

ircraft. On snorkel, they can make knots 
or charge with Diesels. Running deeper on 
batteries, they can dash on a target, snap 
their fish, and get the hell out, as submarin- 
ers say, but fast. Or they can come back 
like a barracuda for another bite. 

To operate like this, flying and living 
blind for maybe weeks at a time, will call 
for even.more emphasis on the selection, 
care, and feeding of submariners. The 
ability to work and live together will be 
more than ever the measure of the men who 
wear the dolphins. 

To translate into everyday terms, suppose 
the steering wheel of your car were in the 
middle of the front seat. Put a man on the r} 
left with one hand on the wheel, a man on 
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er keeps tally with this panel as 
rigging of cach part of ship’ for’ diving 
cked by men and double-checked by offi- 


cers to make certain every opening is sealed, 


g sub runs on electric batteries of 

nw. Photo shows stand- 
pact guppy type (dotted 
cells, boosting voltage 


ard type. The m¢ 
mitline) permits 


View looking forward in conning tower of 
guppy sub Cochino shows helmsman at steering 
wheel, quartermaster keeping log, and telephone 
tulker. Upper view, next page, is looking aft. 


the right with his hand on the wheel. Let 
man in the middle handle the brake and 
clutch pedals. Another man in the back 
seat has the shift lever and accelerator. The 
windshield and windows are blacked over. 
Only you can see out. Now start dri 
That's about what it takes just to stay alli 
in a submarine under peacetime conditions 

It is harder to imagine the human pres- 
sures of submarine living. Take a clean 
railway tank car. Air-condition it, hang up 
the stock of a fair-sized hardware store. Now 
get in—you and 75 other guys. You are 
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going to work, eat, sleep, shave with your 
elbows tight. For a lot of days you will not 
be able to move a foot without bumping 
something or someone. 

The Navy's problem is to make such 
conditions bearable over long stretches of 
time in a short reach of space. For a man’s 
job may be scant feet from his sack. So the 
Navy is experimenting with everything, from 
lighting and color schemes to fabrics, to 
create an envelope of comfort in a small, 
steel world. 

Old hands would pop their tattooing at 
some of the new decor for subs. Engine 
rooms stay a stark, cool white, but other 
compartments in some new boats are done 
up in warm grays and greens. Drapes 
(there are no doors) in the officers’ narrow 
country are a quiet wine red. The fabrics 
of mattress covers and blankets are tested 
for their ability to breathe, to feel right, and 
to resist odor. 

Smells are important in such close quar- 
ters, Even with air conditioning, the atmos- 
phere must be constantly refreshed, Air 
from the toilet rooms, for example, is in- 
geniously piped to the Diesels, 


Even Lamps Are a Problem 


An important small problem is the design 
of reading lamps in the bunks that will give 
adequate light yet not disturb sleepers a 
few feet away. 

All of this deep-sea flying, of course, i 
“on instruments.” Men must stand ich, 
staring for hours at gauges, spinning dials, 
flickering sonar and radar scopes. Electronic 
eyes and ears are wide open all the time. 
Men must be attentive to catch the change 
of a bubble in a spirit level, the shift of a 
needle, or the pip of light on a scope that 
might spell trouble. 

How much staring can men stand? How 
much light is needed for seeing? What are 
the limits of seeing, anyway? These are 
some of the questions the Navy is trying 
to answer with its own basic research, 

The guppy-snork conversions operating 
right now have already demonstrated the 
tremendously increased importance of the 
submarine. As this is written, the forgings 
for the pressure hulls of completely new 
subs are being locked together. Designed 
afresh from keel to snorkel, these undersea 
bombers may well be the deadliest craft in 
the world. But they will be only so much 
wet steel without the men who make them 
effective. END 


New Ideas from 
the Inventors 


a 
Niner 


atic U 
1 be no arguing with the umpire with 
this foul-ball indicator, invented by A. K 
Nelson, of Washingto I 

at the end of each foul lin 


qi Just 
fip up the tabs on this handy order device 
and you wouldn’t have to write notes to the 
milkman every day. The tabs have typical 
dairy orders printed on both sides so you 
can read them when they're down and the 
milkman can read them when they're up. 
J. L. Churchill of Seattle, is the inventor. 
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closely spaced rods hanging to the ground 
on both sides of the line. When 
strikes the rods, their movement 
switch that lights up 
is inside the line, 


red one if it is outside. 


Hypo Is Ready. This pre-filled, emer- 
gency hypodermic would need no assembly 
or sterilization, Pushing in the plunger 
forces the needle out through a seal that 
keeps it sterile. Further pushing then forces 
the medicine down on the inner end of the 
needle, through another seal. The inventors 
are R, P. and J. O. Scherer, of Detro 


lui ul 


Plane Tows Trailers. This stream- 
lined “flying trailer” would. c 
loads, fly faster, and be more m 
than conv 
inventor, B. Mitchell, of San Diego, Calif 


Bo 


ight Shines Warning. An 
y flashlight lights this handy warning 
al for motorists with disabled cars. The 
n fits over the flashlight’s lens, and the 
light is reflected out through the cut-out 
letters. A round base holds the flashlight 
upright and carries four extra batteries. C. J. 
Delmotte, of Detroit, is the inventor. 


Since the gliders are all shaped like exten- 
sions of the towing plane, they would offer 
less air resistance, he says. A special hitch 
permits them to move only up and down and 
sideways, keeping them from twisting, 


Truck Slides Upstairs. Sliding 
shoes on the handle of this hand truck, in- 
vented by J. C. 
help it climb stairs. Placed ag: 
of a step. they steady the truck while its 
handle bars are pulled up through them. 
At the top of each step, springs snap them 
up again, ready for the next step. 
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Phone of tomorrow is a culmi 


New Phone Rings 
Loud or Soft 


HERE'S a new telephone on the way 
that will let you control the loudness of 
its ring. And at whatever volume you adjust 
it to, the ringing tone will be both lower- 
pitched and more resonant than that of your 
present phone. For easier dialing, the num- 
bers and letter prefixes are placed outside 
the finger wheel. Another feature is an 
“equalizer” that automatically adjusts the 
voice sound level to compensate for the 
difference in distance between each tele- 
phone and the central office. 
The phone's handset—transmitte®\ re- 
ceiver, and handgrip—is slightly smaller than 
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improvements since early 1892 desk-type set. 


A rotating knob, recessed into bottom of i 

strument’s base, enables you to adjust ringing 
volume of the new phone at will, Turning it 
in direction of the arrow makes the ring louder. 


earlier models, weighs 25 percent less, and 
is designed for a more comfortable head fit 
The new instrument, developed by Bell, 
is still undergoing tests, Some trial installa- 
tions will be made this year, but regular pr 
duction, by Western Electric, will not get 
under way until late 1950, 


GASOLINE 
BEING CHRLED 


es” Gasoline 


Dim you know that you get more miles 
out of a gallon of gasoline on a below-zero 
winter day than on a sweltering August one? 
You do—and the reason is that cold shrinks 
the gas, making it heavier. Thus you get 
more pounds per gallon. And as your engine 
burns not gallons but pounds, the benefit of 
cold gasoline is obvious. 

Bill Odom's 5,000-mile, nonstop flight 
from Honolulu to Teterboro, N. J., last March 
(PS, May '49, p. 128) proves the point. Be- 


volume 
1 288 gallons, the weight was the 
tof 300 gallons, giving him an ex- 
tra 1,122,000 B.T.U, Without it he might 
have had to set down short of his goal. 
Odom’s gasoline was chilled with dry ice 
—a method. shown above, developed by the 
Shell Oil Co. A pound of dry ice a minute 
was poured into the tube immersed in the 
wasoline, and the fuel was cooled from 
80°F, to 20°F, in six hours, The tube itself 
held gasoline to promote heat conduction. 


was. 
cquivale 


Plastic Proteets Power Lines 


A SINGLE lineman, twisting two spirally 
interlocking Tenite® plastic strips, as shown 
above, quickly builds up a protective tubu- 
lar sleeve over a power line. No special 
tools are required for the installation. The 
new covering, which is flexible and light- 
weight, protects lines against abrasions by 
trees and other obstructions. Tenite 
only is weather-resistant, but has high 
pact resistance and serves as an insu 


Shootin’ Iron Fires Smoke 


Tins 11-inch-Jong revolver “smokes” like 
a real Frontier-model 45. Every time the 
trigger is pulled, a puff of harm! 
sium-carbonate powder is autom ly 
forced out the muzzle by a bellows arrange- 
ment. One loading is said to be enough for 
3.000 shots. Cast from a heavy, durable 
zine alloy, with a pearl-colored grip, the 
“45 Smoker”? sells for $1.95. It is made by 
Products Engineering Co., Portland, Oregon. 
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“Hot Cargo Express” in the Cleveland capiale of radon gas held in the long tweezers 
picks up its radioactive load—the tiny (above)—for trip from storage to laboratory, 


es 
0-Gauge Pike 
IDS long ago became resigned to seeing 
K Daddy play with their toy trains most of F A us = 


the time, Now some grown men have taken 
over a model railroad full time—and they are 
not just playing. The miniature electric train 
carries highly radioactive radon gas, used in 
cancer treatment and research, back and 
forth between a storage room and a labora- 
tory, eliminating dangerous handling. 

The model—a standard Lionel O-gauge 
locomotive copied from the Pennsylvania 
Railroad's GG-1—shuttles over a 21-ft. right 
of way, hauling its “hot” cargo in a lead-lined 
flatear. It is the first part of a completely 
automatic system for transporting radon in [ 
the Cleveland Clinic. Eventually, reports 
Dr. Otto Glasser, medical physicist, the train 
will be equipped with an automatic dump- 
ing device to drop the radon capsule into a 
pneumatic tube. This will shoot the capsule 
directly to the hospital's surgery room. In # nt Is c 
When this system is completed, technicians Shes, radiouctiity of the radon-rs exp: 
will hardly need come near the radon, still in its lead-lined flatcar about six fe 
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In the measurement laboratory, a technician 


Mi 


: 
\ 


ghbatls Hot Cargo 


Brush Plow Has Knee Action 


Tus new Brushland disk plow rolls right 
over stumps and rocks without breaking. 
Each pair of disks is individually mounted 
on powerful springs, permitting the plow to 
move up and down over obstructions with- 
out fouling (inset). The uneven size of the 


Train Introduces Twin Beds 


Ciaimep to be the first accommodation of 
its kind on a sleeping car, the twin beds at 
right are a feature of the Pennsylvania Rail- 
road's new Broadway Limited. The arrange- 
ment is achieved simply by folding back a 
partition between two adjoining parallel 
bedrooms. The beds, made up before a run, 
fold into the wall and can be opened out by 
passengers at the touch of a lever. Each 
room has two chairs for daytime use that at 
night are folded and stored under the lower 
berths. Upper berths, not shown in the 
photograph, are concealed in the ceiling. 


Trailer Is 


Tins Tri-Tralor® tilts up and dumps its 
load when you back it up. The backing ac- 
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paired disks causes them to scrape the 
ground at an angle, giving them a deep 
cutting action. During one recent test, the 


plow rooted out 97 percent of the brush. 
Although much heavier than other disk 
plows, it requires no more pulling power, 
due to its ball-bearing action. The new plow 
was developed by the U. S, Forest Service. 


tion telescopes a tongue and pushes up rods 
that raise the front end of the hinged body 
(right). Made by Hotchkiss Steel Products, 
the trailer will carry up to 5,200 pounds, 


Assembly-Line 
Houses 


Hlit the Road 


In newest answer to prefab’s 
distribution problem, entire 
finished house, lacking only 
foundation, is trucked to site 
on tricycle trailer. 


By Robert Richards 


M “vive had 
of e 


— 
heer errr rere rrr rr nebere 
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Extra-heavy construction shows before floor is 
finished. Notice diagonal steel bracing from left 
comer and the big joists, Section moves to next 
job on rollers (under rail, in left foreground). 


the distribution and erection bogies that 
have gobbled up one prefabricated-house 
maker after another. To do it, he’s tried to 
ain the transportation savings of site fabri- 
ation (PS, Nov. '47, p. 146) while retain- 
g the “house different from your neigh- 
bor’s”-appeal of the prefabricator, 

Shipping houses whole isn't entirely new. 
Goodyear’s Wingfoot Homes © (PS, Aug. 47, 
p. 73) were completely factory-assembled. 
But the Mobilhomes are as roomy as the 
average conventional small house—and even 
more heavily built, 

This revolution in home building started 
aimost by accident, An oil prospector came 
to Curran 1 housing problem. 


“T want to build a house out where we're 
working 


he told Curran, “But can we build 
tly, so it could be moved if the oil 
drilling doesn’t develop as we expect?” 

If it had to be a mobile house, Curran got 
to wondering, why haul men and materials 
all the way out to the oil field to build it? 
“Why not build it right here, where things 


6. In sixth step, lath 
for kitchen and bath- 
room tile goes up. 
Cabinets, linoleum go 
in; walls are finished. 


5. House moves out- 
side, gets prepainted 
windows, finished 


plumbing, Inside walls 
use plasterboard, 
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Plumbing core is pre-assembled in shop beside 
production line. One above is lightweight cop- 
per—one man can handle it-although most of 
the Mobilhomes® use standard cast-iron core 


are handy?” he asked, “Then we'll tow it 
out to your site.” 

Building it “where thing: 
saved so much time, and moving it afterward 
proved so easy and cheap, that Curran 
promptly set up a real assembly line, Now 
it’s turning out a house a day, Tested by 
two years’ operation, his Mobilhome Corpo- 
ration stepping into the national field, 
but keeping its neighborhood-factory system 
With its processes protected by patents, it 
already has licensed locally financed firms 
in Sacramento, San Jose, and Menlo Park, 

if., and Milwaukee, Builders in Chicago 
and Detroit are negotiating for franchises. 
The parent compa one percent of 
sales for each license, Design and price may 
vary slightly from plant to plant, as climate 
and building codes vary. 

At Bakersfield, prices range from $4,700 
for a “standard” one-bedroom house to 
$8,550 for the largest “de luxe” three-bed- 
room model, Translated into price per 
square foot, they range from $7.77 to $8.15, 


are handy” 


7. Here bathroom 8. Next come hard- 
and kitchen are tiled. ware, light fixtures, 
Bathroom fixtures are last ‘coats of paint 
installed; hot-water Baseboard trim is 
heater is connected. only part not pre-cut, 


P 
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Good sanding job is easy with no walls to get 
in the way of the machine. Paper then protects 
floor. Notice materials on platforms along as- 
sembly line, simplifying the supply problem. 


sharply lower than contractors’ bids for on- 
the-site building, On some models, the sav- 
ing has proved as much as $2.00 a square 
foot-which adds up to $1,000 to $2,000 
per house, 

The standard frame construction (double 
walls on 2-by-4 studding) not only meets 
building codes and union labor require- 
ments; it qualifies the house for FHA and GI 
loans. In fact, Mobilhome construction is 
even heavier than codes require, since the 
houses must stand the strains of moving 
without damage, Floor joists are 2 by 12s, 
not the usual 2 by 8s; and braces of strong 
strap steel criss-cross within floors and walls. 

Besides this extra strength, an important 
factor in successful moving is the use of a 
tricycle, rather than a four-wheeled rig. 
The front end of the house being moved 
rests on the heavy swivel on the truck itself, 
and two heavy, widely spaced groups of 
wheels support the rear of the house, With 
three-point suspension, no one corner can 
sag, When one “tricycle wheel” drops into 


9, In ninth step, 
floors are given final, 
fine sanding, finished, 
waxed. Completed _ it, 
house is now loch 


10. In final step, 
house is lowered onto 
truck, which delivers 
ready for occu- 
ancy, to owner's lot. 


Hoist (holding exterior wall at right) travels 
on rail that has trolleylike track switch (top 
center of photo) so that it can carry pre-as- 
sembled wall units to any of four sides of house. 


a hollow of the road, the whole platform 
tilts evenly. 

Homes from the Bakersfield plant are 
moved up to 10 miles without extra charge 
to the buyer. But some have moved surpris- 
ing distances, One day recently three of the 
homes were hauled to a ranch west of 
Fresno, nearly 200 miles by the side roads 
the mover used to avoid traffic. The rancher 
who bought them said they saved him 
“quite a bit,” even though he paid an extra 
towing fee of $265 to $290 apiece. Other 
Bakersfield models have moved speedily 
and smoothly through tough mountain routes 
to coastal Santa Barbara County, Some have 
navigated plowed fields to reach country 
sites; some have been jacked up on cribbing 
and slid neatly into hillside lots, 

Moving a finished house within the local, 
10-mile radius costs Curran $90, The extra- 
heavy construction also adds to the cost of 
the Mobilhome, But assembly-line construc- 
tion brings savings that far exceed both 
these items, Curran reports, The Mobil- 
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at 

Tine (foreground), Studs fit in 
notches in jig and siding is nailed on. Walls at 
rear have steel bracing instead of 2 by 4s. 


home plant in Bakersfield employs an aver- 
age of only 55 persons, including office 
workers and salesmen, yet can turn out a 
house a day. 

Curran’s moving assembly line carries ten 
houses, and each home completes its journey 
down the assembly line in ten 


less than a day, so the buyer finds himself 
living in his new home within two weeks 
after its construction is begun, 

The speed of construction cuts costly in- 


ventories, In most cases, materials are 
brought to the plant as used, and the com- 
pleted house is sold before the materials 
bills come due, Thus, says Curran, Mobil- 
homes “will reflect instantly any drop in 
materials as well as labor costs.” 

Curran’s parent corporation retains con- 
trol of quality, Another powerful check on 
quality is the buyer himself: for this is a 
home-town house factory. The buyer can go 
see the houses being built, see the quality 
of the lumber, inspect finished models, and 
talk to people who live in them. His house 
is begun when he signs an order, arranges 
financing, and makes a down payment, 

The buyer can not only choose one of 
several sizes, but pick which he prefers of 
several exterior variations offered in each 
size, Such things as bathroom and kitchen 
tile and paint colors also are at the buyer's 
option, Automatic gas heat, automatic water 
heaters, and air-conditioning ducts are in- 
stalled in all models. 
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revent sagging at this step, 
raced hooks Bit wall by ta plate 
(horizontal part that supports roof rafters). 


The Bakersfield plant has turned out 
houses as large as 26 by 48 feet, and still 
builds an occasional larger job in two units. 
Recently it provided a house 68 feet long— 
by turning out a 48-foot house, a separate 
sewing-room and garage unit 20 by 30 feet, 
and joining them at the site, 

Face-altering changes are made easily on 
the Mobilhome production line, It's merely 
a matter of laying down different templates 
or patterns, over which wall sections are 
built. The buyer gets the most for his 
money, of course, when he sticks to the 
standardized models and their standardized 
variations of roof, siding, and paint job. 


How the Houses Grow 


Rarely do two houses on the production 
line look alike. And, Curran points out, 
they usually go to widely separated building 
;—a further guarantee against the peas- 
in-a-pod similarity of the houses in some 
mass-built subdivisions, 

But let’s go along and watch as the buyer 
follows his house down that moving line. 

He sees, first of all, two lines of small but 
heavy rollers. These parallel lines are 18 feet 
apart and nearly 600 feet long. Each line is 
like a low, concrete foundation wall. On top, 
at two-foot intervals, are small, heavy steel 
wheels—like the casters from an office safe, 
turned upside down, A row of ten houses 
moves along on these rollers like one long 
train, The moving houses are separated by 
four-foot platforms (also moving) so work- 


Roofing job, like many others, is done by a 
specialist subcontractor. Typical of production 
speed attained is this nearly complete shingle 


application that was finished in eight hours. 


ers can get between them. And along each 
side of the production line are permanent 
platforms extending the full length of the 
line, more or less like boat docks, 

Nearly half of this assembly line is in- 
doors—covered by a huge, metal-roofed shed. 
left open at one end so the houses can move 
right on out, Construction begins, of course, 
at the indoor end of the line, where the joists 
are laid on two pieces of channel steel, as 
long as the house, These steel rails ride on 
the rollers smoothly, and, since they're 
shaped like an upside-down U, can't slide 
off to either side. 

Watch the pre-cut materials flow smoothly 
together into a heavy, solid floor platform 


Tricycle dolly that carries house to permanent 
location is backed into this 3-ft.-deep pit at end 


wilt homes are not all alike. 
vertical redwood si 


‘These facto 
Model above 


and you'll begin to see where the savings 
come in, There's never a lost motion, hardly 
a pause in the work, Everything fits as it 
comes from the power saws nearby, And 
each man is a specialist at his job, 

Even the pauses pay off in efficiency, A 
few of the workmen step outside for a cig- 
arette. If you think they're wasting time 
while they smoke, look again, They're stud; 
ing a big blackboard that shows them the 
varying design of each house on the line. 
“We could give them charts to study on the 
Superintendent Jim Bird explains, “but 
they'd still want to step out for a smoke now 
and then. 

Once the house has passed the point > 


of production line. Jacked-up house is then 
lowered onto dolly and fastened down tight. 
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Using side roads, truck moves house at 30- 
m.p.h. speed, Dolly is backed over end wall of 
foundation; house is jacked up while dolly is 
pulled out; then whole unit is lowered into place. 


in the line where its roof goes on, it moves 
out of doors, In chilly weather, a heavy 
hose with a railroad-style coupling feeds 
natural gas to the house so its own furnace 
can be used to heat it. “No use having men 
fumble around with numb fingers on cold 
mornings,” Bird explains, Such comfortable 
working conditions are one big reason union 
labor likes these jobs, And in addition to 
top wages, convenience of the permanent 
location, and the comfort of working indoors, 
there’s a powerful added factor—steady work. 

Loaded on its tricycle trailer and hitched 
onto a big truck, the house moves down the 
highway at the mover’s customary 30 miles 
an hour, At the owner's lot, a foundation 
already has been completed by a subcon- 
tractor. (His fee, like the mover’s, is included 
in the price of the house.) The truck de- 
livers the house by backing it over the end 
wall of the foundation on a ramp of heavy 


Floor plans of smallest and largest Mobil- 
homes® show simple, functional layout. Houses 
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Owner can move in within few hours—as soon 
as joists are nailed to foundation sills, the 
utility connections made, skirting bourd applied, 
and the decorative trim added and painted, 


blocks, jacking it up, withdrawing the truck, 
and lowering it to the foundation, If there 
isn't room to approach from one end, the 
house is jackknifed into position in front of 
the foundation and parallel with it. Then it 
is jacked up on a cribbing of heavy timbers, 
the truck rig withdrawn, and the house 
pulled by winch and rollers onto the founda- 
tion and lowered, 

Floor joists are toenailed stoutly to the 
redwood sil pn the foundation, Sewer and 
gas and water connections are made and 
tested, A skirting board (bottom row of 
siding) extending down over the top of the 
foundation is put on; pre-assembled trim is 
nailed to the four corners of the house; and 
a painter applies the final coat to skirting 
and corners 

And there goes the owner, lugging in his 
first groceries—about six hours after his 
house left the factory! END 
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intended to be erected in colder climates would 
have cellar furnaces instead of space heaters, 


Accelerator Smooths Rides 


Desicnep to provide greater riding com- 
fort by eliminating jerky starts and stops, 
this Westinghouse accelerator will soon be 
placed in operation in the latest type of 
streetcars, It operates like an automobile 
distributor, with 99 closely spaced contacts. 

When the operator steps on the accel- 
erator or brake pedal, the X-shaped arm re- 
volves, and the two wheels press down the 
contacts, The many contacts vary the elec- 
tric power fed to the driving motors in 
close “steps,” changing speed gradually. 


Sun Hat Has Built-In Radio 
No, that’s not Buck Rogers. It’s just Victor 
T. Hoeflich and his Radio Hat®, ie hat 
works, too—it keeps the sun off your head 
while’ you listen to radio programs, The 
Radio Hat contains a real radio receiver— 
two miniature tubes, the volume control, 


Inventor Hoeflich demonstrates his helmet- 
with-a-radio-inside (left). Tubes, antenna, and 


Compact Diesel Packs Punch 


Oxe of the world’s most powerful high- 
speed Diesels—developed during th 
is now in production. The 550-hp., 
supercharged engine is being used in heavy- 
duty, off-the-highway dump trucks, excavat- 
ing machines, and switching locomotives, 
Weighing 4,450 Ib., it occupies a space of 
only 73 by 41 by 57 in. Two banks of six 
cylinders each are staggered in a 40° V. 

The manufacturer, Cummins Engine Co., 
of Columbus, Ind., reports that the new 
engine’s uniform torque reduces shifting. 


and the antenna (which looks like an oil-can 
handle) stick out on top, The rest of the 
circuit is inside the hat’s lining, 

The hat weighs only 12 oz, The 7-0z. 
power supply—a flashlight cell and a B bat- 
tery—is carried in the pocket. Mr. Hoeflich’s 
company, American Merri-Lei Corp., Brook- 
lyn, N.Y., makes the talking benny. 


volume control are on top. At right, he lifts the 
lining to show the remainder of the radio circuit. 
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Future Planes Fly 
Before They're Built 


Powered scale models, radio-piloted, 
save thousands of hours and millions 
of dollars in design of flying boats. 


By Andrew R. Boone 


Be skimming the placid salt water 
of a narrow estuary off San Diego bay, 
the plane's knifelike bow rises gently. Four 
engines, buzzing like angry hornets, pull the 
seaplane into a climb, Straightening out a 
hundred feet up, the plane flies on even keel 
for a quarter-mile, swings into the wind, 
slowly descends, Suddenly the props cease 
whirring, down comes the tail, and she’s on 
the surface, Then a man wades out, grabs 
her tail, and casually pulls her ashore, 

For this radio-controlled version of the 
Navy's XP5Y-1 is just one-tenth the size of 
her prototype—which won't be airborne for 
several months, 

Racing down the same straightaway, the 
twin hulls of another mighty midget cut 
through whitecaps kicked up by the rising 
spring breeze. This one, too, skims the sur- 


four L5-hp., two-cylinder engines. Each 
1.5 ounces of fuel a minute, and swing 
justable-pitch propeller two feet in 
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face, soon rises sharply. Critical eyes ob- 
serve each move as she climbs, swings about, 
alights safely. A movie camera records 
every buffet, every twist, as the instrument- 
crammed hulls slap water. 

This is a giant twin-hull seaplane, in mini- 
ature, One day her tremendous hulls may 
transport 300,000 pounds of men and goods 
across the seas, at speeds greater than any 
land-based transport achieves today, 

Perfecting an airplane once was a job 
costing millions, Now the bugs can be ironed 
out of a new design by flying a low-cost 
radio-controlled model. Except for the dif- 
ference in size, the little one and the big one 
are as alike as two peas in a pod, When the 
XP5Y-1, projected to cruise at 350 miles an 
hour, takes to the air on her maiden flight, 
she already will have been checked out on 
the narrow lagoon. Should hull changes 
be required, they first will be applied to her 
baby counterpart and water-tested, elimi- 
nating danger to the crew and saving the 
high costs of usual flight testing. 

This sleight-of-hand with baby planes 
is performed by a hand-picked crew of the 


The plane weighs 123.5 Ib., and is built of balsa, 
mahogany, spruce. tissue paper, aluminum, 
steel, and’ plastics. It cost $50,000, and has 
flown hundreds of times during tests. 


fT of free-flight model of an XPS5Y-1 c or, two throttles, 
boat is controlled by radio ignitio 
Seven audio uencies If plane 

taneous and independent cont ically 


ture charge are filled through a 
-. For hauling in and out of the water ding from a small can. Fuel 
the models are cradled in the “mud-mobile™ consists of 80-octane gasoline and 
shown above, a steel frame on two large rollers oil—four parts gasoline to one part oil 
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Hien model is the forerunner of to- to- 


-hull ying boats. 7) 
SCTOE wings aed tall haves. Bebe aed re test 
29 hull configurations, Because models react 


Consolidated Vultee Aircraft Corp. The 
models, built to scale, reproduce every mo- 
tion and force of the full-scale planes under 
the same sets of conditions. A designer can 
build a model and try a thousand different 
modifications in six months—for peanuts. 
Midget test models are the responsibility 
of Ernie Stout, Convair engineer in charge 
of Navy developments, He started his first 
model in 1943. Into it went a pair of op- 
posed, twin-cylinder, 1.6-hp. engines, which 
reproduce to scale the power and thrust of 
the big Cyclones®, Electric servos to han- 


lot” handles radio-controlling 
rananatte built in form of a full-size seaplane 


Aight a e transmitter is four-stage, crys 
Fcontrolled, and has an output of 69 watts, 
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faster than full-size planes, 

tough to withstand rou 
thing is built, it wil 

300,000 pounds 


they're built extra 
Fh andings When the 
he capable of hating 
OF cargo over long distances. 


dle the controls were developed in his shop. 
Automatic mixture control was devised to 
prevent loading and stalling when throttles 
were closed, His wizards came up with a 
seven-channel, airborne radio receiver weigh- 
ing less than 15 pounds. Up came a portable 
transmitter, 

In five years, Stout's boys have conducted 
3,000 flights, Once, they logged 185 runs 
in three busy days, Motion-picture records 
of each run reveal exactly what improve- 
ments result from a change. When you view 
a sequence, you see at reduced size a plane 


For eet aceuraey, more recent development 
wires two pilots, each with « control 
oak elt with two sticks, operates ailerons. 

indles rudder, ‘elevator, ignition. 


‘This unpowered, conventional flying-hull 
model is launched from a target-drone catapult, 
and is radio-controlled in flight. A spring mech- 
anism shoots it aloft in simulated flight attitude 


of the future. “No need to gamble ten mil- 
lion dollars,” says Stout, “Here's the air- 
plane, ready to fly.” 

Accidents are inexpensive, Recently the 
twin-hull job, unexplainably porpoising on 
take-off, straightened out momentarily at 30 
feet, From his radio station ashore, the pilot 
opened his throttles. There was brief prom- 
ise that increased power would pull the 
plane out of trouble, but the coal was 
poured on too late, The left wing dropped 
off in a quick spin, and after one turn the 
model smacked the water on a wing tip. 


A tiny, 5.5-pound autopilot keeps the models 
on even keel casio flight. It makes correc- 
a 


tions for sudden changes in attitude before 
pilot ashore can react through his controls. 


Sacked 
after a 20-foot run, Used for measuring 
hydrodynamic forces, the model is 1/15 scale, 
Tt is 13 feet long, stands 4.5 feet high, and 
has a span of 14.6 feet. It weighs 112 pounds. 


Three days later, the plane was flying again, 

Stout considers the XP5Y-1 the beginning 
of a revitalized program leading to fleets of 
water-based planes, In the past, both pon- 
toon seaplanes and the flying boat have suf- 
fered speed penalties of 100 to 200 m.p.h. 
under landplanes. Now, as a direct result of 
his experiments with the toylike models, 
exactly the same kind of performance can 
be designed into water-based and land- 
based planes. He doesn’t start with a boat 
and try to m it fly, He begins with an 
airplane and makes it work on v END 


Radio receiver used in all models consists of 
filtering, modulation, and relay circuits. The 
unit, weighing less than 15 pounds, may be 
moved to alter the model's center of gravity. 
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New power plants to make more fuel than they burn. 


U.S. to Breed 
secon OWI ACOMS 


“()PERATION BOOTSTRAP” is an at- 

tempt to build an atomic power plant 
that will manufacture more fuel than it 
consumes. This would be like heating your 
home with a furnace that turned water into 
oil so readily that you never had to buy 
oil, either for the furnace or your car. 

This sounds as crazy as eating your cake 
while baking it. But it is now theoretically 
possible for a nation to multiply its supply 
of fuel while using it. 

The Atomic Energy Commission has 
started Operation Bootstrap by ordering 
two “breeders” built. They will be nuclear 
reactors that, if successful, will produce 
simultaneously: 


1. More fuel for more atomic engines. 
2. Heat convertible into electricity, 
8, Isotopes as useful as radium. 


These breeders will be test models, 
representing only two steps toward the 
development of power plants capable of 
generating millions of kilowatts while manu- 
facturing fuel for ships, airplanes, and 
rockets, There is no more reason to doubt 
now that such plants can be built than 
there was in 1940 to doubt that an atomic 
bomb could be made. But questions about 
the best way to do it, the hazards and costs, 
cannot be answered yet. These breeders will 
be built to end those misgivings, 

Neutron Speeds Are Varied 

Nuclear reactors are called fast, slow, or 
intermediate, according to the velocities at 
which neutrons generally are used in them 
to split atoms. A slow neutron is one that 
is only going about as fast as the fastest 
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airplanes ever built; a fast neutron is one 
that is traveling a million or so miles an 
hour. The piles that you have seen pictured 
in Porucar Sctence are slow reactors “How 
to Run an Atomic Power Plant,” Fh ’48, p. 
128; “U.S. Lights New Atomic Pile for 
Peace,” April 49, p. 121). 

The first breeder tried will be an inter- 
mediate-speed reactor, and the second one 
will be a fast reactor. Construction of the 
intermediate-speed device is scheduled to 
begin this year. General Electric will build 
it near Schenectady, N. Y,, for the Knolls 
Atomic Power Laboratory. It is expected 
to cost $18,000,000, and completing it will 
take about two years. It will be the first 
intermediate-speed reactor ever erected. 


To Breed at High Speed 


Building the second, faster breeder may 
take at least a year longer. Designers at 
the Argonne National Laboratory near Chi- 
cago have been working on plans for it for 
about two years. A fast reactor that will 
not explode has been running for some tire 
at Los Alamos, but it is such a little thing, 
as reactors go, that it has been called a 
watch-fob model of a future atomic engine. 
The big fast reactor that the AEC now has 
ordered will probably be placed in the new 
reactor-testing station about to be estab- 
lished in Idaho. It will be a source of both 
power and more fuel, 

Physicists call nuclear fuel “fissionable” 
material and refer to the stuff from which 
it can be made as “fertile” material. By 
fissionable material, they mean something 
consisting of atoms that will not come apart 
naturally for a long time but that can be 
broken by a slow neutron. 


S 
FERTILE ATOMS FISSIONABLE ATOMS 


) FISSIONABLE a) 


FERTILE { g 


The bo 


tor is not necessarily 


uses neutrons without 
fast, In bomb, so many neutr 


conling little “space 
that 


In a slow rs 

cars) are slowed 

the sturdy atoms of a “moderator 
slow neutrons (truck 
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vhether we want more bombs or more 
industrial power from atomic energy, we 
are likely to find it worth while to make 
much of our nuclear fuel out of these fertile 
materials. One kind of fissionable material, 
tonium 239, can be made out of Uranium 
and another kind of nuclear fuel, 
Uranium 233, can be made out of Thorium 
u can step into your kitchen and sec 
the difference between fissionable and fertile 
Let s into the 
sink so that big drops cli amel 
Then take a medicine dropper and let some 
droplets fall on a few of those big drops 
You will find that your droplets are more 
likely to break a big drop that is long and 
narrow than one that is nearly round. In 
the lingo of physics, the elongated drops are 
fissionable than the round ones. 
nuclei of the three fissionable and 
» fertile materials’ atoms resemble those 
Irops of water, The fissionable atoms’ 
Jei seem to be more lopsided and less 
ly spherical than those of the fertile 
atoms, This difference in shape explains: 
as well as any mathematical process that 
n have been able to devise—why_ the 
ionable atoms usually come apart but 
other two usually do not when hit by 
trons, 


maintain the chain reac 
reactors built thus far, ¢ 
a have been slow, 
water as the moderator 


By glancing at the five atoms’ names, you 
can see why they are believed to be shaped 
differently. The numbers after the names 
show how many nuclear particles—protons 
and neutrons—each of these five kinds of 
atoms contains, All five are large numbers, 
but, as you may have noticed, the numbers 
after the fissionable materials’ names are 
odd numbers whereas those after the names 
fF the fertile materials are even numbers. 
‘ach of these five kinds of atoms has an 
even number of protons in it, so the final 
number that the fissionable nucle 
contain odd numbers of neutrons and the 
fertile materials’ nuclei contain even num- 
bers of neutrons, 


Why the Shapes Differ 


The protons see to it that the nucleus is 
less spherical when the number of neutrons 
is odd than when it is even, As you've 
heard many times, no doubt, each proton 
has a positive electrical charge. These 
charges make the protons tend to stay as 
far apart from each other as they can. 
Some of them get farther apart from some 
of the others when they are confined in a 
nucleus with an odd number of neutrons 
than they can when they are locked in with 
an even number of neutrons. 

To make a fertile atom elongated enough 


means 


a breeder, one of neutrons released by each 
atom that is smashed will be used to continue 
the chain reaction, as usual. But other neutrons 
will be used to convert fertile atoms into fis- 


to become fissionable, all you have to do is 
put another neutron into its nucleus. But 
how would you go about such a delicate 
and difficult operation as putting another 
visible and only indirectly detectable 
particle such as a neutron into a nucleus 
that is satisfied with an even number of 
neutrons? 

Ten years ago two refugees from Ger- 
many, O. R. Frisch and Lise Meitner, 
guessed that hitting an atom of uranium 
with a neutron would sometimes split it. 
At a meeting in Washington, Enrico Fermi 
then guessed that more neutrons would pop 
out when a uranium atom was split. And 
that gave scientists the idea of splitting 
atoms of uranium to obtain more 
neutrons to drive into other atoms of 
uranium that were fertile but not fissionable, 
This was done, and nuclear fuel made out 
of fertile material was used in the bomb 
that was dropped on Nagasaki 

Splitting other atoms is still the only 
feasible way known of obtaining big batches 
of free neutrons that can be added to the 
nuclei of fertile atoms, Suppose you were 
to smash a pound of fissionable Uranium 
235 atoms. You would obtain about one- 
sixth of an ounce of free neutrons. Most 
of them would start out extremely fast. 
Some would hit and break other atoms, > 


some 


sionable atoms, as indicated below, where two 
are diverted for breeding purposes. while an- 
other goes on to continue reaction, Two experi- 
mental breeder reactors are planned by AEt 
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FERTILE MATERIAL. AND NUCLEAR 
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Others would bump into sturdier nuclei get into step with the vibrations of the fer 
and such collisions would slow the 1 tile atom’s heart, Several different speeds 
down, Many would slip ri to other may be resonant, but the neutron must be 
nuclei and stay there noving at one of them to enter the atom’s 
A free neutron’s chances of slipping into nucleus. If the neutron is too fast or too 
a fertile atom’s nucleus depe nw, it will not get in, But whenever a 
its speed, The neutron may break the fer tron hits a fertile atom at a speed that 
tile atom, rather than slip in, bu s is resonant for that atom it is absorbed by 
likely enough to happen to permit fertile — the fertile atom’s nucleus, 
materials to be used as fuel for a chain re Quite literally, the result is a dance of 
xction, The neutron also may recoil from death. Absorption of a neutron by an atom 
the fertile atom, the way a rubber ball of Uranium 238 makes it an atom of 


bounces back from a wall. But if the n Uranium 239, Before Uranium 239 i 


tron hits the fertile atom at a certair 1, minutes old, it becomes Neptunium 2 


it is likely to be absorbed by the atom and — within a few days this decays into Plutonium 
become a part of its nucleus. which is a fissionable material. Thorium 

This speed is called the “resonance s lar fate when it admits a neu 
speed, It is one at which the neutron car < art. First it becomes Thoriunt 


[2B roruar science 


GENERATOR 
N 


233, then Protoactinium 233, and finally 
Uranium 233. This aging process in tho- 
rium, however, takes about ten times as long 
as in uranium, 

The names change while the fertile atoms 
are growing older and becoming fissionable 
material because their radioactivity changes 
the number of protons in them, but the 
final figures remain odd numbers. So, in 
each case, the result is the transformation 
of an atom that previously could not be 
used as nuclear fuel into one that is elon- 
gated enough to serve as fuel for either 
atomic bombs or atomic power plants. 


Works Easier Than Expected 


Two discoveries during the war surprised 
the scientists. They were surprised to find 


how easy it was to establish a nuclear chain 
reaction, and how easy it was to turn Urani- 
um 238 into Plutonium 239. 

Plutonium 239 was made in the big 
plants at Hanford from material that con- 
tained both Uranium 235 and Uranium 
238. The Hanford reactors transferred neu- 
trons from the odd-numbered fissionable 
atoms to the even-numbered fertile atoms. 
Thus they made one kind of nuclear fuel 
out of another kind—and enabled the 
United States to load its bombs with either 
one of two of the three known fissionable 
materials, 


Saving the Neutrons 


But the Hanford plants were not breed- 
ers because they did not produce any more 
pounds of Plutonium 239 than they con- 
sumed of Uranium 235, The breeders are 
expected to turn out greater quantities of 
fissionable material than are needed to keep 
them running. And whereas the heat from 
the Hanford plants is lost, the heat from 
the breeders is to be used to generate elec- 
tricity. 

If you neither lost nor wasted any neu- 
trons, you would need only one neutron per 
atom to split every atom in a pound of fis- 
sionable material. You then might have at 
least twice as many neutrons to work with 
as you would need—assuming that you were 
fantastically super-duper at the job—to split 
a second pound of atoms. So you could use 
the extra neutrons to do something else. 
That's the big idea in a nutshell. 


Neutron Traffic Control 


In both of the breeders to be built for 
Operation Bootstrap, some of the neutrons 
freed when atoms are split will be used to 
split more atoms, Others will be employed 
to elongate fertile atoms. This is to be done 
by controlling the neutron traffic more ef- 
ficiently than the builders of the Hanford 
piles tried to control it, 

This neutron traffic problem, however, is 
much bigger and more complex than the 
one posed by the in New York City’s 
streets. It entails the control of far more 
neutrons than any city has cars, going much 
faster, and headed every which wa 

The makers of the bomb deliberately 
designed a reactor in which the worst 
possible neutron congestion would occur in 
the least possible time and space. They did 
this so well that their bombs splattered 
nuclear energy all over the countryside 
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Plants like this—one of the original chemical- 
separation buildings at the Hanford plutonium 


In other nuclear reactors, however, the 
neutron traffic has been firmly controlled. 
This usually has been done both by slowing 
down the neutrons and by keeping them 
from becoming too numerous. Their speed 
has been reduced by placing “moderators,” 
which function like a maze of traffic circles, 
in their paths. The neutrons bounce around 
amidst the atoms of these moderators until 
they lose much of their energy. And the 
volume of the neutron traffic has been cur- 
tailed by inserting materials that soak up 
neutrons as readily as a sponge absorbs 
water, 


Heat Will Make Power 


In the breeders the number of neutrons 
will be kept small enough to avoid trouble, 
but they will not be slowed down as much 
as in the first reactors built. And the traffic 
problem is to be dealt with in a way that 
also may make it easy to utilize the heat 
from the nuclear chain reaction to produce 
power, 

When an atom is split, the things in it 
fly apart with tremendous velocity. They 
hit other things. This turmoil yields what 
we call heat. The velocities of a smashed 
atom’s parts correspond to billions of de- 
grees of heat, and this heat must be let out 
to keep the whole apparatus in which such 
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works—will be weeded to get fissionable material 
out after it is manufactured in the breeder, 


things happen from melting. The more ef- 
ficiently the heat can be removed, the more 
efficiently the neutrons in the reactor can 
be employed. And if the heat can be taken 
out fast and safely, it can be turned into 
electricity, 

Liquid Metal to Cool Them 


‘There are many ways of removing heat. 
At Hanford the Columbia River was used 
and care was taken not to raise its tempera- 
ture enough to bother the fish. In both of 
the breeders now in the works, liquid metal 
will be used as a coolant. 

‘A metal, bismuth, was considered while 
the Hanford plants were being built, but 
water was chosen instead to save time. 
Since bismuth “freezes” at 520° F., it would 
have to flow in at a higher temperature and 
come out even hotter to serve as a coolant, 
Whatever the liquid used to cool these piles 
is—and considerable work has been done on 
this aspect of the problem—it is likely to 
come out at temperatures more suitable for 
the generation of power than that of the 
water now coming out at Hanford. 

Suppose that you had a gasoline engine 
that ran best when it was so hot that you 
had to use a liquid metal instead of water 
to “cool” it. The hot liquid metal coming 
out of the engine would have to be cooled 


before it went back in. What better way 
would there be to reduce its temperature 
than to let it heat water? And why 
shouldn’t-you use the steam from the water 
to do something else? 

Temperatures of the sort you would be 
dealing with in that imaginary gasoline en- 
gine are desired to breed nuclear fuel, and 
if they can be maintained and controlled in 
the breeders, the way to use atomic energy 
to produce steam to produce electricity 
may be found simultaneously. 


Some Losses Are Certain 


Anything used either in the coolant or 
the structure of the reactor is liable to soak 
up some neutrons and thus prevent them 
from being used either to elongate fertile 
atoms or to continue the chain reaction. 
Hence, some neutrons will continue to be 
wasted, but the breeders have been de- 
signed to reduce the losses. 

Both the intermediate-speed and the fast 
reactor may be less wasteful than those 
built in wartime, but doubt as to which type 
will be the best breeder will persist until 
both have been built and operated, And 
although both are likely to produce useful 
amounts of electricity, the AEC will be 
surprised if those amounts are tremendous 
in either case. 

If nuclear reactors, their products, and 
their debris were as safe and easy to handle 
as ordinary furnaces, coal, and ashes, 
atomic power might be available for many 
purposes fairly soon. But the hazards are 
so great that the engineers and mechanics 
cannot tinker much with nuclear reactors. 


“Bugs” Are Expected 


Soon after the breeders are started, they 
will become so thoroughly infected with 
residual radioactivity that it will be ex- 
tremely difficult to take them apart and re- 
model or repair them, Very little mainte- 
nance work will be possible. And no one 
knows for sure how long even a successful 
reactor is likely to last. 

“Bugs” are liable to be found in the first 
breeders—as they have been in other inven- 
tions—and the designers may have to elimi- 
nate many of them before breeder-power 
plants can compete with ordinary steam 
plants and hydroelectric dams. Troubles 
resulting from corrosion and violent differ- 
ences and changes in temperature have be- 
come so acute since the war in some of the 
plants built during the that the AEC 


has had to do a lot of work to keep them 
running. 

The extra dividend of radioactive iso- 
topes—valuable for scientific research—that 
will come out of the breeders along with 
nuclear fuel and power may prove trouble- 
some, too, These unstable materials will 
have to be separated from the fresh nuclear 
fuel that is bred in the piles, by mechanisms 
and processes isolated from human beings 
by heavy shielding. 


A 30-Year Project 


So, even though breeders are now sched- 
uled to be running within three years, the 
men who know most about the problem be- 
lieve it will take from eight to ten years to 
find out whether it will be economically 
wise to build enormous breeders as the 
furnaces for electrical generating stations. 
Different procedures will be neces 
breed nuclear fuel from Thorium 2 
those needed to breed it from Uranium 238, 
And to breed enough fissionable material 
to make it truly plentiful will take many 
years, 

The best guess now is that from 20 to 30 
years will elapse before atomic power re- 
places other sources of power extensively. 
Military necessities and security rest 
may postpone even longer the 
people will be better served by atomic 
energy. 

Operation Bootstrap, however, will re- 
veal how skillfully the engineers now can 
handle hordes of neutrons. Until 17 years 
ago, no one even knew that neutrons ex- 
isted. Already, they have been used in 
both slow and fast reactors. Pretty soon, 
you may hear more about what can be 
done with them. END 


Wil 
Momic Engines 
Be Mobile? 
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Biggest Bomber Adds Jet. The 
six conventional pusher engines of the giant 
B-36 now have the help of four J-35 jet 
engines (arrows) to give added take-off 
power and greater speed over a target. In 
recent trials using the two twin-jet power 
packages slung in outer positions under 
the wing, the Consolidated Vultee bomber 
got off the ground after 3,500 feet instead 
of the usual 5,000-foot run, The Air Force 
claims that at an altitude of 40,000 feet, a 
height it can maintain over great distances, 
the B-36 cannot be intercepted by even the 
fi ind most maneuverable fighters, 


Tractor Tows Light Plane. Using 
a tractor to move light planes, above, not 
ves time and manpower, but protects 
ft from damage. Towing a plane by 
hand, or using a dolly, takes two men, With 
the tractor device, invented by an Oakland 
Municipal Airport employee, one just 
lifts the tail wheel about two feet, fits it into 
a swiveled cup (see inset), locks it in place 
with a hinged clamp—and drives off. 


Tiny Motor Does Big Jobs. High 
speed, small size, and light weight are com- 
bined in this servo unit made by the Koll 
man Instrument Division of Square D, The 
400-cycle, 115-volt AC motor is 1% in, in 
length and diameter, and weighs only 6.1 
oz. Reversible in .2 sec. from 11,200 r.p.m. 
it is adapted for servo systems in aircraft 
computers, auto pilots, radar and searchlight 
directors, and fire-control gear. 


Trainer Has Safe Cockpit. 
This is where future Air ‘ce pilots will 
learn how to fly. It is the functional cockpit 
of the Fairchild T-31 (a modified Navy XNQ 
trainer) chosen by the USAF for primary 
and basic training. For quick identification 
the flap lever is a tiny flap; and the handle 
of the landing-gear lever, a small wheel. 
Location of controls and instruments is sim- 
ilar to that in advanced combat planes. 
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Prop Aids *Copter in Flight. The 
propeller on the outboard stub wing of this 
new British Fairey Gyrodyne® helicopter is 
driven by a shaft from the engine that pow- 
ers the main rotor blade. The wing-tip 
propeller not only counteracts torque, but 
helps push the ‘copter forward. With a 
cruising speed of 115-120 m.p.h., the Gyro- 
dyne is designed for economical inter-city 
flights, air-taxi work, and crop spraying. 


Built-in Fire Dept. The fire-fighting 
tem built into the new Boeing Strato- 
cruiser luxury passenger airliner is shown 
at right. Three electronic smoke detectors 
are always alert to flash a warning on the 
flight deck before flames break out. Car- 
bon-dioxide extinguishing systems, con- 
trolled from the pilot's cabin, protect 
engines, heater, and de-icers. The system 
was designed by Walter Kidde and Co. 
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Diesel engine in 65-ft. tower pushes steel tube 
through soaked soil to bedrock to “plant 


7 
itt site. White 
lotting paper. 


strips of wick for draining ai 
spots are protruding ends of blotti 
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Airport Bog 
Blotted Dry 


Av to build rise bone-dry airport on a 

swamp has been figured out by the 
Swedish government. The trick is to blot 
up the water from the subsoil. Wicks of 
porous paper are pushed into the ground, 
the water comes up like kerosene in a lamp, 
and evaporation does the rest. 

‘The system, devised by Walter Kjellman, 
was first used for an airfield north of Stock- 
holm on the shore of Halmsjon Lake, To 
get the wicks to bedrock, Kjellman designed 
a machine to drive a steel tube through the 
waterlogged soil. The paper goes down 


with the tube, then the tube is withdrawn. 


Before: This was the mud puddle that Kjell- 
man faced in effort to create an airport on shore 
of a lake. He got his idea for draining it from 
capillary action of oil lamp he used as schoolboy, 


Rolls of wick (above) are wound on drums in 
planting machine. Wick (left) consists of 11 
thin cardboard strips sandwiched between mats 

‘Tube pushed into ground is box- 
section steel with double-jaw tip, On reaching 
bedrock, jaws open, tube retracts, wick stays. 


after site was cleared of forest. Ordinary drain- 
age methods would have taken 10 years. 


Reeorder Has No Turntable 

A recorpING machine that has no turn- 
table or ordinary pickup arm and works 
in any position—even upside down— 
now being made for office use, It weighs 
less than a portable typewriter and re- 
cords up to half-an-hour on one side of 
thin plastic records, The disks are turned 
by a contact roller instead of the usual 
spinning table. Gray Mfg. Co., Hartford, 
Conn., makes the Audograph®, 


—_ 
“Radar” Spots Wire Break 

A RADARLIKE device is now finding 
breaks in telephone wires for the South- 
em Pacific Railroad, It makes use of the 
fact that wire breaks reflect electric cur- 
rent. The Fault Finder? (on top of os- 
cilloscope) sends an electrical impulse 
down the wire line, and times the echo 
caused by a break, The echo time gives 
the distance, as in real radar, 
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Low-Slung Streamliner 
Has Two-Wheel Coaches 


'HE “mystery train” that has puzzled 
Pennsylvania residents for months has 
finally been unveiled-literally. American 
Car and Foundry took off the canvas covers 
that had hidden the new ACF-Talgo® on 
its test runs and gave press and public a 
peek at one of the strangest trains they had 
ever seen—a slope-backed locomotive pull- 
ing low-slung, two-wheeled coaches 
‘ACF-Talgo’s passenger cars are a new de- 
parture in design, Built of aluminum, they 
are four feet lower—the floor is one step off 
the ground—only about 20 feet long, and 
seat 16 passengers, Three such cars, an 
observation car, a baggage car, and a car 


Front end of uncoupled car rests on dolly 
lowered by pair of cranks (above). 
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that contains mechanical equipment are 
coupled and zippered together to make 
a single, snake-like assembly. The passenger 
cars have no outside doors; passengers get 
on and off through the equipment car. 

Each car has only two wheels, at the 
rear. The front end hooks on the back of the 
next unit, like a semi-trailer on a truck, This 
helps the train hug the rails on curves. 

The lightweight, low-slung, articulated 
train promises high-speed, safe travel at very 
low cost, Built under the Spanish Talgo 
patents, this one will tour the U.S. Two 
others are being made for commercial use 
on the Madrid-Paris run in Spain, 


When coupled, front end is supported by sockets 
(at sides) that slide over pins on car ahead. 


Mouse is milked, above, with aid of a mi 
ture electric suction pump. Each mouse yields 
‘one cubic centimeter of milk, or about 15 drops. 
Cost of the mouse milk is $10,000 a quart. 


Mouse-cancer is caught by camera 
through electron microscope, magnified 25,000 
diameters. Small white dots are virus; two large 

.0000001-in. latex parti show size, 


Mice Yield Cancer Virus 


AILED as a long-sought “break” in the 
battle against cancer, discovery of a 
virus that causes breast cancer in mice has 
just been announced by the Columbia-Pres- 
byterian Medical Center in New York City 
Isolated from the milk of mice, the virus 
been seen under the electron microscope. 
Breast cancer of mice closely resembles 
human breast cancer, the most common form 
of the disease, It has been studied with the 
aid of a unique “mouse dairy” at the medical 
center, where more than 10,000 mice have 
been milked regularly in the 12-year re- 
search leading to the virus discovery, 
Finding that cancer could be transmitted 
from female mice to their offspring, exper- 
imenters traced its causative agent to a 
mysterious “factor” in the mother’s milk, 
the virus now identified, Injecting an al- 
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most infinitesimal amount of the virus gives 
healthy mice cancer. They are most sus- 
ceptible to infection at a very early age, two 
weeks or less, though the cancer does not 
develop until late in their life span, Apply- 
ing these findings to the human disease must 
be done with caution, since it is not even 
known whether there is a corresponding 
human “milk factor,” but they will be of 
immense help in advancing the research. 

Simultaneously, discovery of a “simple, 
cheap, and reasonably sure” test for human 
cancer has been announced by Dr. Charles 
B. Huggins of the University of Chicago. 
The procedure involves boiling a sample of 
blood serum. Serum from healthy subjects 
coagulates; serum from those with cancer 
does not, Disturbances produced by cancer 
in the albumen of the blood are responsible. 


Lett 

contribution to automatic-tyinsmission design. It 
stands for “High Range,” gr mechanical drive at 
cruising speeds. Other se}tings are Park, Neutral, 
Low Range, and Rev 


Packard's New Transmission 


Pairs Hydraulic and Direct Drive 


With a fancy new transmission that 
“locks up” to prev , Packard 
enters the torque-converter battle. 


By Devon Francis 


R many years U.S, e 

been hunting for ways to get rid of the 
gearshift lever. Between 1939 and 1948 
three major automatic or semi-automatic 
transmissions appeared, Two supply step 
acceleration, and one of them curve acceler- 
ation. While all have merit, none is perfect. 

Now the Packard Motor Car Company h: 
put out a hybrid transmission that possesses 
advantages of curve acceleration without 
some of the drawbacks. To do this, it uses 
a torque converter for smooth, no-shift ac- 
celeration, a gearbox for reverse and low, 
and direct, mechanical drive for highway 
cruising. Packard adds a control system that, 


though automatic, still gives the driver a 
voice in what happens under the floorboard. 
It labels the result, with a touch of justifiable 
pride, “Ultramatic Drive®,” The result han- 
dies like a dream. 

the gears? Why not just a torque 


has to perform different, almost 
contradictory jobs, It must have tremendous 
torque—push—at the rear wheels when start- 
ing up heavily loaded on a steep hill, Yet 
it must be capable of top cruising speeds 
without racking the engine to pieces, And 
it must back up, if it’s going to get out of 
the garage. No simple, single torque con- 
verter is going to do each of these three jobs 
efficiently. So Packard, like Buick in its 
Dynaflow®, uses a compact planetary trans- 
mission to help out, This gives a low ratio 
for plenty of hill-starting push, and a 

low reverse ratio for backing. > 
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DIRECT-DRIVE CLUTCH, 
DISENGAGED 


‘ACCELERATOR 
DEPRESSED. 


1 Heart of Ultramatic Drive® is this semi- 
automatic method of switching from torque 
converter to direct drive and back. Schematic 
diagram above shows how it’s done, On starts, 


Why direct drive? Why have at times a 
solid mechanical connection between en- 
gine and wheels? 

Here are Packard’s answers: 

1. It's more economical. Hydraulic cou- 
plings are afflicted with slippage that re- 
duces gas mileage. Packard asserts that the 
fuel mileage from its new transmission is 
even a shade better than that obtained from 
a manually operated gearbox. 

2, It’s simpler, There are fewer parts to 


on Jf SURE 


PISTON VALVE 


suing 


Key part of the control system is the governor, 
shown in diagrams and photo above. Its job is 
to hold down oil flow on clutch-control line until 
car reaches 15 m.p.h., and then to pass oil in 
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‘ABOVE 
15 MPM. 


FROM TORQU! 


‘OW PRESSURE 


‘GOVERNOR 


hydraulic pressure controlled by accelerator 
pedal overcomes the lesser pressure delivered 
through governor. Valve stays shut and torque 
converter drives car. Clutch is disengaged, 


a converter-plus-direct-drive 
than to other comparable ones, 

3. It gives the driver a more positive and 
flexible control, It doesn’t give you the feel- 
ing that the engine is racing when you ac- 
celerate after coasting for a bit. It gives ex- 
tra acceleration fast when you pull out to 
pass, And it gives full use of engine-com- 
pression braking when you're going downhill. 

I can testify to the new transmission’s 
performance, The transition from torque 


transmission 


proportion to speed and pressure, Spring-held 
Piston in whirling rutor moves over to open port 
35 speed increases. The photo above shows ead 
of the intricate governor and shaft that turns it. 


As car goes faster, your foot lets up on 
accelerator pedal and pressure it controls 
drops, But governor, which turns at road speed, 
not engine speed, passes far greater pressure, 


converter to direct drive and back again is 
silk-smooth. To go from converter to direct 
drive, once the converter has you rolling, 
you need only let up the accelerator for an 
instant, just as in a ear equipped with over- 
drive, And also as with overdrive, if you 
need a sudden burst of acceleration, just 
push the pedal to the floor, Back you go to 
torque-converter drive, 

If you're stuck in snow or mud and want 
to “rock” the car out, just flip the steering- 
column selector lever back and forth be- 
tween reverse and low, If you t to shoot 
away from a stoplight like crazy, just tromp 
the pedal down and hold it there, The con- 
verter will take you up to 56 mp.h. in a 
hurry, and then direct drive will take over 
automatically, 

Crossing hydraulic with gear drive 
whelping a compact transmission that’s i 
stantly responsive to the accelerator was no 
mean achievement, It took a long > 
Packard has had something like this in mind 
for 16 years, 

‘The new transmission is a layman's night- 
mare of hydraulic lines, pumps, valves, gear 
brakes, and clutches. But driving with it 
is simplicity itself. For all ordinary driving 
you put the selector lever in high and forget 
it, You use low only for extra hard pulls or 
superfast getaways. Flip it over to reverse to 
back up, And when you leave the car, move 
it over to P (park), This locks the drive- 
shaft mechanically, Incidentally, you can’t 


nd 


DIRECT-ORIVE CLUTCH 
+—riNcaceo 


GOVERNOR 


So valve piston moves left and main oil pressure 
flows through to force engagement of direct- 
drive clutch, Torque converter, its work tem- 


porarily done, is cut out of the power train, 


start the engine with the transmission in 
gear; an electrical interlock cuts out the 
starter except when the lever is in Park or 
Neutral. 

In all three operating settings—L, H, and 
R-—the torque converter is part of the power 
train between engine and wheels at speeds 
under 15 m.p.h, It increases the twist im- 
parted to the propeller shaft, In positions 
L and R, the gearbox also imparts its me- 
chanical advantage and, in position R, 
rotation change, In position H, the gears » 


Model of the planetary transmission was built 
by Packard engineers to show low-gear and re- 
verse actions, It has two sun gears; one shown 
is for reverse, and forward one is under it. 
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BRAKE PISTON 


Held in a hand is one of the ingenious com- 

ound pistons that tighten brake bands on the 
Janetary transmission used for low and reverse. 

The purpose of inver piston, us shown in dr 


are, in effect, locked out to provide a 1-to-1 
ratio between converter and shaft. 

The result of this, so far, isn’t unlike 
Buick’s Dynaflow® transmission (PS, Feb. 
"48, p. 113). But right here Packard intro- 
duces its gimmicl 

A clutch directly connected to the engine 
seizes the turbine (or output) side of the 
torque converter at certain speeds, The 
turbine is solidly connected to the gearbox 
shaft, The engine and rear wheels are now 
mechanically linked, with a ratio dictated by 
the gear transmission, Torque multiplication 
through the converter ceases. The pump 
inside the converter, which has been multi- 
plying torque with oil bucketed against the 
turbine and reactor blades, is now by- 
passed and out of the power train. 

But something has to work that clutch that 
gloms onto the turbine at just the right mo- 
ment. That’s where Ultramatic Drive be- 
gins developing a brain. It employs a speed- 
sensitive governor that meters oil flow on 
special control lines. 

The governor whirls around on power 
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sequence, is to take up lash (free travel) 
inkage, and to avoid abrupt brake applica 
valve inside closes when pressures 

and small piston are equalized, 


picked off the speedometer drive on the pro- 
peller shaft. Hence it responds purely to 
road speed, not engine r.p.m, Up to 15 
m.p.h., it doesn’t spin fast enough to open an 
internal governor port that, in turn, opens a 
valve to actuate the clutch. Above 15 m.p.h, 
it does, except when. 

And here’s the final major element in 
Ultramatic: the governor goes into action 
above 15 m.p.h. except when an opposing 
hydraulic pressure in the clutch-shift valve 
is greater than the governor can supply, This 
opposing hydraulic pressure comes from 
your toe on the accelerator and gives you a 
choice between the two drives at any speed 
between 15 and 56 m.p.h, The pedal is 
linked to a servo-booster mechanism that 
dishes up pressure in direct ratio to the 
amount the pedal is pressed. 

That's why the car goes into direct or gear 
drive when the pedal is released momentar- 
ily: the governor-metered pressure over- 
comes pedal-metered pressure, The acceler- 
ator, if pressed to the floor, can “overpower” 
the governor up to 56 mph, Above that 
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BRAKE 


Not working 


TORQUE 
CON: 
VERTER 


DIRECT. 
DRIVE 
CLUTCH 


PROPELLER 
SHAFT 


Not working | Not working] Paw! engaged 


NeuTRAL [ES 


Networking | Releosed | Not working 


Engoged 


Releored 


Released Releoted 


From either 
rorque 
direct-drive 
clutch 


Cuts in ot 
drivers will 
onywhere 
Between 

15 ond 

36 mph, 


Engoges 
clutch when 
eccelerator 
locked out | Svercome 

1S mph. 


Some os 
but power 
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driver's will 
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fFeor wheels 
low-renge 
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CISTLEE Relecsed | Released | Engoged 


his tuble 


the governor passes too much pressure to be 
kept from operating the clutch valve 

The planetary gearbox is triggered by a 
pair of ring-gear brake bands. One stops 
the forward sun gear for low, and the other 
the ring gear for reverse. The designers un- 
corked a slick trick with these gear brakes 
They had to guard against brake drag. That 
called for ample clearance between band 
and drum, Clearance meant taking up lash 
when the brake was contracted. Smooth but 
fast operation, with a minimum displace- 
ment of the control fluid, was also important 
How they managed to’ do it, using an in- 
genious double-piston principle, is shown 
here in the accompanying drawings. 


Complete transmission makes a clean, compact 
package. The direct-drive clutch runs immersed 


HIGH RANGE CLUTCH 
LOW RANGE & REVERSE BANDS 
PLANETARY GEARING 

‘Ol PUMPS 


s function of major transmission components in eacl 


frough 


Not working 


rol-lever set 


ing. 


Packard expects to its new transmis- 
sion in a bid to regain the commanding posi- 
tion it once held in the fine-car field, The 
atmosphere around its Detroit plant is 
charged with the conviction that it can give 
all other transmissions aces and deuces and 
still pace the field 

Ultramatic is the baby of J, G. Vine 
Packard's 
man who de 


nt, 
ngineering vice president, the 
igned the first U.S. 12-cylinder 
car, and Forest McFarland, who is chief 
research engineer of the company. At first 
Ultramatic will be standard only on the 
Golden Annive y Custom Eights®, Later 
it will be offered as optional equipment on 
other cars in the company line. END 


in oil, The engine 


develops 
delivers power through 


160 hp., and 
Hotchk 


-type “drive, 
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THROTTLE LINKAGE 


is 
nsak (top). Sketch shows design, Production 
model (bottom) has guns facing on straight line, 


keleton Rig Televises Race 


Burristt televisers provided a striking con- 
trast to American TV techniques when they 
covered the Oxford-Cambridge crew race 


— 


TV and Radar Teamed in Tube 


An y 
bines radar a ision will soon be us 
in Teleran®, the blind-flying s 
end of the new tube serves as a radar re- 
ceiver, while the other end does the work of 
a television camera, 

In Teleran, the radar picture, superim- 
posed over a ground map and containing 
other informat is sent back to a television 
screen in the pilot's cockpit. The pilot can 
see himself flying as though he were watch- 
ing from the ground, In the previous Teleran 
setup, a standard television camera was 
simply pointed at a standard radar screen, 
The new tube greatly simplifies the system 
and improves its operation, It eliminates 
the necessity of creating a visual image from 
dar at the ground station and then chang- 
ing it back into television waves, 

The new tube, called a Graphecon®, has 
two electron guns, both aimed at a single 
target—a 3-in, square of metal coated with 
a layer of quartz only 20 millionths of an 
inch thick, The radar gun traces its pic 
ture on the target, changing the vol 
of the target surface everywhere its beam 
strikes, The target serves as a storage unit, 
holding the radar signals until they are 
picked up by the television gun. The TV 
gun reads the radar picture by scanning the 
target continuously and sending out a signal 
whenever it strikes an area whose voltage 
has changed, 

The Graphecon was developed by Louis 
Pensak, of RCA Laboratories, Princeton, N.J.. 


on the River Thames with only one camer 
and four “suitcase” units, All equipm 
(shown in photos below) rode in one sm 
launch, For “remote pick-ups” here, U.S. 
crews usually take a truckload of apparatus. 
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Midget Alley Uses 
Electrie Pin Boy 


PS photos by Hubert Luckett 


HIS scaled-down bowling alley taxes your 
skill without straining your muscles. It is 
about one third the size of a standard alley 
and uses a ball slightly smaller than a duck- 
pin ball. The “pins” are illuminated images on 
a vertical screen. Below the screen, switches 


are arranged in the familiar pattern of a regu- S . — 
lation tenpin setup. When the ball rolls into Cad < 
paddles sticking down from these switches, § eae 

_ tc» The relays that are the “brain” of the electric 
pin images blank out to represent “hits.” pin boy are all designed to plug in like a radio 
Tests show that a skilled bowler makes within fube. This permits easy servicing of machine, 
ten percent of his big-alley scores. made by Electric Boat Co., Bayonne, N. J. 


Here the ball is rolling into the switch paddles. Vertical sereen with pin images is swung down 
Hit, these lift up to operate the swit that to show arrangement of lights and partitioning 
blank out the pin images. Score is added auto- to close off each “pin.” A heavy plastic sheet 
matically when ball into return trough. protects the screen from accidental breakage. 


. 
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Hemistry 
Nave Your Teeth 


By Alton L. Blakeslee 


HE enamel of your teeth is about as hard 

as the steel in the blade of your pocket- 
knife, It’s fine for gnawing chicken bones or 
a tough steak, Yet that hard enamel gives 
way, in 95 percent of us, in the quick, after- 
meal “explosions” of tooth decay. Now there's 
hope that this can be stopped—that we can 
be spared the dentist's drill, partly or even 
completely. 

For years tooth decay has stumped the ex- 
perts. A conservative estimate is that there 
are 430,000,000 cavities in American teeth. 
Our dental bill runs $750,000,000 a year, 
not counting another $105,000,000 for tooth- 
brushes and pastes. We kept getting decay 
even when we followed the dentists’ advice. 

But now dental researchers are eagerly 
testing four new ways of stopping some or 
all of our tooth decay. One is to doctor 
drinking water with fluorine. Another is to 
give teeth a chemical “booster” brushing 
after meals, The third is to put chemical 
road blocks in the tooth enamel. The fourth 
is to add something to our food. 


What Dentists ire Doing ah 


eae fluorine in water helps rout Danny 
(the Driller) Decay, but dental detectives are 
not sure yet, whether it is by strengthening teeth 
against acids or by cutting down the bacteria. 


FLUORINE IN WATER 


ut Deeny ~~ 


* Most dentists now agree that decay starts 
with almost explosive speed right after you 
eat. It isn't something that goes on night and 
day at a constant rate, like a tireless termite. 
Instead, decay may start three to five minutes 
after you eat foods containing refined sugars 
or carbohydrates. It can keep on going if food 
lodges between the teeth or films or plaques 
form on the teeth, 

Decay is thought to come primarily from 
the action of acids. These acids are formed by 
bacteria working on refined, fermentable 
sugars and carbohydrates. Main trouble- 
makers among the bacteria are the Lacto- P 
bacilli acidophilus—the kind that make milk 
turn sour, 

Fluorine as an anti-decay agent looks good, 
It appears to help by making the tooth 
enamel stronger, or by reducing the number 
of bacteria. It’s credited with cutting down 
decay in children from 40 to as high as 70 
percent. 

The idea to use it came from studies of i 
people with strange, ugly discolorations or 
mottling on their teeth. The mottling was 
brownish or chalky-white spots on the 


New tooth powders containing ammonium ni- 
trogen or ammonia ions, are also giving Danny 
Decay a hard time. The fons help fight harmful 

bacteria and neutralize acids at the same time. 


NEW TOOTH POWDERS 


Why Teeth Decay 


‘Acids cause decay, according to most modern 
theories, eating away outer, protective enamel 
and starting cavity that works quickly into softer, 
central part of tooth. Common bacteria, chiefly 


Lactobacili acidophilus, produce acids whea 


they work on refined s and carbohydrates. 
Decay begins “explosively,” it is believed, al- 
most immediately after food is eaten. 


enamel. It occurred in people who lived in 
certain towns, 

Dental detectives hunted down the trou- 
ble. The drinking water in these towns con- 
tained small amounts of fluorine. The detec- 
tives got excited when they saw something 
else. Many of these people with mottled teeth 
had no decay at all. The others had much less 
decay than people who didn’t get fluorinated 
water. 


Controlled Tests Begun 


The experts found that only a tiny bit of 
fluorine, one part per million of water, 
wouldn't cause mottling, but might still cut 
down on decay. Children in three New Jersey 
towns get water from wells containing this 
amount of fluorine. They showed 70 percent 
less decay than children in two other towns 
where there was no fluorine in the water. 

A stricter test, over five- to ten-year per- 
iods, is under way in half a dozen cities and 
towns. Results in these towns will be checked 
against comparable towns where fluorine isn’t 
added. 


There's a shortcut in the fluorine treat- 


ment that apparently also works. This is to 
put a two-percent solution of sodium fluoride 
on the teeth after they have been carefully 
cleaned and dried. The fluoride treatment is 
given four to six times, by a dentist, within a 
period of a few weeks. So far, reports show 
about a 40-percent reduction due to the 
fluorine, 

There’s a rub, however. The fluorine, 
either in water or directly applied, seems to 
help only children, not adults. 

The second weapon against decay is 
brand-new tooth powders that help adults as 
well as children. One formula, developed in 
New York, is credited with bringing a 85- 
percent reduction in decay. It worked in four 
out of five people. 

‘These powders are really a double-barrel 
shotgun charge, Both barrels supply am- 
monium nitrogen or ammonia ions to fight 
the harmful bacteria. The ions prevent the 
growth of the bacteria, and also neutralize 
the acids as they are formed. One charge of 
the shotgun is dibasic ammonium phosphate, 
for a quick after-meal supply of the ions. The 
other charge is synthetic urea, for a long- 


A different theory says Danny Decay is really 
bacteria, nak acid phat enter teeth through tiny 
‘0 stop decay, teeth are 

treated ‘with crane that plug up channels. 


ENAMEL-PORE PLUGS 
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Destrective poet nf wouldn't stand a chance, say 
yemical were found that could 


be ad POE to refined foods, such as sugar, to slow 
down their fast formation of decay acids. 


CHEMICALS IN FOOD 


> 


Bacteria colonies in lower dish above aes 


been Wicsd rat by Aete dente, ‘one ee 
new toot! lers, Tiny spots in upper 
show that coareniadl bacteria continue to flourish. 


lasting, slow release of the ions to keep up 
the job. 

These powders give a chemical boost to 
a natural defense against decay. This normal 
defense is urea, which is found in everyone's 
saliva. Back in'1934, two dental researchers 
studied some of the lucky people who don’t 
get tooth decay. They found these people 
had high concentrations of salivary urea, 
There was much less urea in the saliva of 
people who did get decay. 

Then Dr. Robert M. Stephan of the U. S. 
Public Health Service discovered that teen- 
agers using a solution containing synthetic 
urea got a lot less decay, apparently up to 
95 percent less. 

Two research teams, in Chicago and New 
York, went to work independently. They're 
now testing dentifrices containing the di- 
basic ammonium phosphate and urea, using 
different proportions. One team is headed 
by Dr. Robert G. Kesel of the University 
of Illinois. The other is led by Dr. Chester J. 
Henschel, research director of the Eastern 
Graduate Research Foundation. Both are 
trying the new powders on children to learn 

— how effective the chemicals really are. 

An entirely different theory of tooth decay 
is rocking the dental applecart. It comes from 
Dr. Bernhard Gottlieb of Baylor University’s 
College of Dentistry, who reports 90 percent 
success in reducing tooth decay. 

Instead of acids dissolving enamel, it’s 
bacteria that cause dental decay, says Dr. 
Gottlieb. He believes the bacteria invade the 
enamel, entering along tiny channels of or- 
ganic material running threadlike through 
the enamel. The bacteria work down through 
this living matter and attack the less-calcified 
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dentine under the enamel. There they do an 
undermining job. Acids also can be formed 
there that may eat up into the enamel. 

Cottlieb’s answer is to block the threadlike 
channels, called lamellae. He puts chemical 
road blocks at the entrances of the channels. 
The chemicals penetrate down through the 
channels, and thus also block any sensitivity 
to cold or sweets. These chemicals are 40 
percent zinc chloride and 20 percent potas- 
sium ferrocyanide. This compound produces 
a white salt, which won't dissolve, that plugs 
the invasion roads. The American Dental 
Association says, however, that it's too early 
to tell whether Gottlieb is right. 

Meanwhile, other experts are seeking an 
answer that wouldn't even involve a visit 
to the dentist. Their theory is based on the 
belief that fermentable foods nurture bac- 
teria and produce acids that start the decay. 
They have interesting evidence to support 
their theory. 

In occupied countries and in concentration 
camps during the war, many people had poor 
diets. They didn’t get refined sugars or other 
refined foods. Many lost weight, got terrible 
diseases, including gum troubles, or died 
of starvation. But the odd fact was that they 
had little or no tooth decay. 


Refined Foods Produce Decay 

Some islanders who don’t eat our “civi- 
lized” foods don’t know what decay is. And 
if humans don’t eat sugars or refined carbo- 
hydrates, the decay-producing bacteria in 
their mouth’ literally starve. These people 
might or might not get as much decay-it’s 
too tough to keep them on such a diet. 

All this seems to incriminate the refined 
sugars and carbohydrates. There’s a suspi- 
cion that the refining removes something 
that makes them more likely to break down 
and form decay acids, The answer now 
sought is a chemical, to be added to sugars 
or starches after they have been refined, that 
will counteract or slow down the fermenta- 
tion action. This could be done easily by 
wholesalers. The chemical would have to be 
tasteless, odorless, colorless, and nontoxic. 
Some chemicals have looked good in test 
tubes, but none has yet passed animal tests. 
This would be an excellent way to halt 
decay because everyone would get the pro- 
tection without even thinking about it. 

The final score hasn't been posted yet on 
any of these new methods. Maybe when the 
returns are in we'll start using one, two, or 
all, and ward off that toothache. END 


Robot Handles “Hot” Material 


‘Tires mechanical hands can imitate every 
human motion in grasping, lifting, moving, 
and turning small objects. The latest thing in 
protective equipment for laboratory workers 


Chimney Built in Sections 

Wuar looks like a piece of glass sponge 
cake (below) is actually a sample slice of 
prefabricated chimney. The brickless chim- 
ney is built to any height in 24-inch sections 
of insulated ceramic covered with aluminum, 
It can be installed on basement furnaces or as 
a flue for stoves and utility-room heaters, says 
its manufacturer, the Van-Packer Corp. The 
flue opening is 7 inches in diameter; the in- 
sulation is 3 inches thick. 


handling radioactive materials (PS, June "48, 
p. 91), they duplicate the actions of an oper- 
ator working from a safe distance behind a 
radiation shield. The robot, called the “mas- 


ter-slave” manipulator, was developed at the 
Argonne National Laboratory in Chicago. 


Fruit Tester Shows Ripeness 

Hene’s a machine (below) designed to 
test the ripeness of fruit without bruising it 
or breaking the skin. Invented by Dr. Edward 
Ross, of State College of Washington, it has 
a small piston that pushes a blunt brass tip 
1/82 inch into the skin. The force needed 
to do this is read directly from a scale, indi- 
cating how hard the fruit is and thus how 
ripe it is.-The piston is powered by com- 
pressed gas in a cylinder. 


Electric Eye Guides Blind 


Aw exectric “Seeing Eye” that warns a 
blind man of obstacles ahead is now under 
test. The Signal-Corps device projects a light 
beam 15 feet ahead. Any obstruction reflects 
the beam back to a photocell, which starts 
either an audible buzz or a vibration in the 
handle, the speed of the signal increasing as 
the distance to the object decreases. It’s no 
good against fast moving objects, however. 


Magnets Reverse Lift Truck 


A acnetic drive permits the new Clark 
industrial lift truck to reverse direction at full 
speed. The flywheel has two magnetic coils— 
one forward and one reverse—selected by 
flipping a switch. The coil’s magnetic field 
drives the rotor geared to the wheels. 
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Light Warns of Blast Danger 


Workers in air contaminated with natural 
gas or oil vapors won't have to worry about 
explosions if they carry the Explosilite®. It 
shows a flashing red light when explosive 
gases reach a dangerous concentration. Made 
by Mine Safety Appliances Co., of Pittsburgh, 
the Explosilite is self-powered and has a 
tamper-proof lock—you can’t open it without 
a special magnet. 


Washing Machine Uses Glass 

Grass—tough, instead of fragile—is going 
into some of the trickiest parts of an auto- 
matic washing machine. Apex Electrical Mfg. 


Co. uses plastic reinforced with Fiberglas 
for water balance rings, which maintain 
washer balance while clothes are spun dry. 


a esk is shown with duplicates of 
the parts from which it was assembled. This is 
one item of a new line of furniture built of re 


placeable plywood panels on precisely machined 
wes. Parts are finished before being put 


gether. Metal in 115-Ib. desk weighs 14% Ib. 


lew Furniture Built 


Of Replaceable Parts 


HEN Don Wallance was a civilian em: 
ployee of the Quartermaster Corps dur 
he often wondered why the 


A 


ing the war 
Army kept buying furniture for its offices and 
post homes that had to be refinished after a 


bit of banging around. Why not furniture 
with replaceable parts? he asked 

After the war Wallance went to work on 
that idea. As a professional designer, he cre- 
ated furniture with precision-built parts as 
readily interchangeable as the parts of an 
utomobile. Today the Army and the Air 
Force are buying the new furniture by the 
scores of thousands of units. 

Wallance introduced three innovations in 
furniture making: glueless joints, metal cores 
to which plywood panels are screwed, and 


Metal parts for the new furniture are cut and 
shaped at Cessna Aircraft factory in Wichita, 

Machine below forms the sides and back 
of a drawer in three quick bending operations, 
Wood panels are made and furniture is assem- 
bled at the company’s nearby Hutchinson branch. 


» 


precisely machined parts. A desk drawer of 
a given type will fit any one of thousands of 
desks. If a table top gets damaged, remove 
a few screws, take it off, put on a new one. 

Key to the manufacturing process is the 
core of framework, made of aluminum alloy 
.064 in. thick. The plywood itself won't swell, 
discolor, or check in subzero cold or tropical 
heat. Its layers are glued with a plastic that 
resists termites, humidity, and fungus. It can 
be finished in any v er desired. The veneers 
are impervious to alcohol, boiling water, and 
even nail-polish remover 

Several U. S. firms are now making the 


Multiple air drill, run“by one man, bores 18 
screw holes in plywood panel in four seconds. 


> only one of its kind, was devel 

oped by Cessna to print wood-grait ittern on 
tapered metal legs. Engraved steel cylinder 
(rear) transfers pattern to rubber roller, which 
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furniture. Biggest purveyor to the Army and 
Air Force is the Cessna Aircraft Co., of 
Wichita, Kans., where the accompanying pic- 
tures were taken. Cessna got into the business 
because of its experience with aluminum air- 
craft structures. 

Now the company is turning to commercial 
manufacture of the furniture. Its chiffoniers, 
sideboards, dining-room tables, and consoles 
are handsome enough for any home. But 
Cessna figures its first customers will be hos- 
pitals, hotels, and other establishments where 
furniture repair is a big item in the annual 


budget. 


Aiscentutvpe ta: canna enelst eel fran 
while worker puts screws in predrilled holes. 


prints on chair leg in foreground. Above, right, 
inished legs are riveted to stamped-out seat 
pan. In background is fuselage of Cessna 1400 
plane under construction in the same plant. 


Metal core for desk is drilled and ri 


same way this factory also builds airp 


Sound-dea 
chiffonier fran 


gon rear panel of metal Cutaway model of bu 
le the noise of the doors. and aluminum frame to which they're a 


ached 


Chair is cushioned with a pad of foam rubber moved and replaced. Softest job in factory 
under an imitation-leather cover stretched over is tha sho spends all day sitting in one 
the metal seat pan. Since both are held in place chair « er (above) to press down their 
only by tension of the cover, they can easily a a and covers for the final tight fit. 
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Vacuum Cleaner Picks Oysters 

Vacuum cleaners have been used for ev 
erything from drying film to painting furni- 
ture, and now one is picking oysters from the 
bottom of the ocean. The oyster picker is a 
giant among vacuum cleaners—a 6-ft.-wide 
nozzle (right) at the end of a 10-in, rubber 
and steel suction hose more than 60 feet long. 
The nozzle rolls across oyster beds on a rub- 
ber-tired dolly, hauling up 2,400 gallons of 
oysters and water per minute. It also cleans 
up the boring snails, ocean pests that destroy 
many oysters. B. F. Goodrich made part of 
the huge vacuum c er for H. C. Rowe 
& Co., of New Ha Conn. 


© Breaker § 
than a desk are smashed to 
gravel smaller than your hand by a new stone 
crusher that bats them around like the shut- 
tlecock in a badminton game. Biggest of its 
type ever built, the 54-ton machine has two 
“impeller” wheels whose heavy bl 

the huge boulders in mid-air, throwing them 


des swat 


against one another and also against ‘steel 
breaker bars surrounding the chamber (see 
drawing, below right). Each “impeller” 


weighs more than two tons, yet can be turned 
by a touch of the fingers. The New Holland 
Manufacturing Co., of Mountville, Pa., makes 
this Model 5050 breaker 


Photo Lab 
Flies to Front 


HIS “flying darkroom” can turn out 
0,000 photo prints a day. A complete 


photographic processor, it is designed to fit 
inside the detachable fuselage of the Fair- 
child t version of the Flying 


Boxcar®, Developed by the Air Materiel Com- 
mand, the photo-multiprocessor will make 
photographic intelligence immediately avail- 
able in front-line military areas 

By changing solutions in the tanks and 
making minor adjustments, the multiproces- 
sor can be used either for processing aerial 
strip film or for printing finished pictures. It 
can handle 600 feet of black-and-white nega- 
tives an hour. With additional tanks, color 
work can be proce: 

In the printing phase, developed negatives 
are fed into one end of th nine, After 
the paper has been exposed under a battery 
of lights, it moves forward automatically 
hrough various chemical and wash tanks. 
Finished, cut prints, either 9 by 9 in, or 9 by 
18 in., come out the other end. The machine 
is built in detachable sections for easy as- 
sembly and dismantling, END 


sed. 


In cutaway above, the individual units of the _ sections fit together. In actual installation, units 
photo-multiprocessor are separated to show how are joined, as shown in the photo above. 
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Coal Burned 
In Mine for 
Fuel Gas 


ue day when the coal we burn will never 
leave the mine is coming nearer. Follow- 
ing the first successful test of underground 
gasification (PS, June '47, p. 90), the U. S. 
Bureau of Mines and the Alabama Power Co. 
have launched a bigger and better project. 
Behind it is the grim fact of our dwindling 
oil supplies. 

The synthesis gas made from coal—a mix- 
ture of hydrogen and carbon monoxide—is a 
source of gasoline and other hydrocarbons, 
But this gas is expensive—largely because of 
the cost of mining and transporting the coal 
and building generators. If coal can be 
burned to produce the gas right in the mine, 
both these costly elements can be eliminated. 

From the new project at Gorgas, Ala., the 
experts hope to produce a gas that can be 
put to work, Two parallel entries have been 
driven 1,200 feet from a coal outcrop into 
the seam. From a crosscut at their ends ex- 
tends an additional 300-foot single butt entry. 
Five large-diameter boreholes have been 
drilled from the ground’s surface above the 
seam into crosscuts that link the entries every 
300 feet. 

Engineers have dropped thermite bombs 
down the borehole farthest from the portals 
and forced in compressed air to support com- 
bustion. Gases are drawn off at the next bore- 
hole. The holes farther down the entries may 
be used to obtain the high temperatures and 
high carbon-monoxide contents that the en- 
gineers want. 

Temperature measurements taken from 
thermocouples in small test holes are keeping 


ORIGINAL 
‘BOREHOLE 
NEW 
BOREHOLE 
Hoped-for expansion of burning area with suc- 


cessive boreholes is shown in drawing above. 
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or tunnel. Air is pumped in 
‘minute, Thermocouples will 
ides coal has burné 


track of the fire’s progress. If the coal burns 
cout between boreholes in a wide, cigar- 
shaped cavity, as expected, more holes will 
be sunk to tap the cavity at its widest point. 
‘These, in turn, will be linked into the system 
as air inlets. Thus the coal can be kept 
burning indefinitely or until the seam burns 
out completely. If this doesn’t work, another 
expensive parallel entry will probably be 
needed to keep the fire going. 

The Alabama experiments are only one 
phase of a three-pronged attack on the syn- 
thetic-fuel problem. The Bureau of Mines 
is also experimenting with extracting oil 
from shale (PS, Feb. "49, p. 130) and from 
natural gas. But coal is most promising since 
it comprises more than 95 percent of our 
known mineral fuel-energy reserves, exclud- 
ing fissionable materials. 

Underground gasification not only by- 
passes two costly steps in gas production— 
it will make profitable seams that are too thin 
to be worked by conventional means. Some 
day it may make both the miner’s pick and 
the oil derrick as obsolete as the coal-oil 
lamp. When it does, a lump of coal that never 
left the mine may supply the power to drive 
your automobile. 
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Ship Keeps Cool 


Heat Is On 


POPULAR song advises the housewife 

not to put bananas in her refrigerator. 
But this sound household advice doesn’t 
apply to the mammoth floating refrigerators 
~such as the S.S. Yaque, shown above—that 
carry the fruit from its native tropics to 
northern markets. And for good reasons. 

In a home refrigerator, the near-freezing 
temperature will “kill” the banana, blacken- 
ing it and making the center soft. But during 
the long water journey, the extremely sensi- 
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tive banana must be kept from ripening too 
rapidly in excessive heat as well as from being 
“killed” by excessive cold. 

Also, in a home refrigerator other foods 
will absorb a banana’s odors. But there's no 
danger of this in a reefer ship. Each cargo 
is sealed from the others. 

If your home refrigerator were divided 
into several compartments, the temperatures 
of which could be separately controlled, 
you would have an approximate miniature 


it nti a 
ubuaneite 


oe 7 cnt nal 


rr sap 


of the refrigerating system illustrated in this 
cutaway of the Yaque. Its purpose is to let 
the reefer carry products requiring widely 
differing temperatures in the same cargo. 

Heart of the system is the refrigerating 
plant that lowers brine temperatures, using 
Freon-12 refrigerant. From two such plants, 
the chilled brine is delivered to coils in air- 
cooler rooms in various parts of the ship. 

From these rooms, cold air is sent through 
ducts to the cargo spaces. There it absorbs 
the heat released by the food products. The 
air is then returned to the air-cooler rooms, 
where the heat is removed by the circulating- 
brine coils, The brine takes this heat back 
to the brine cooler and releases it. 

The loss of heat recools the brine, which 
is pumped back to the air-cooler room for 
another load of B.T.U, The refrigerant that 
picked up the heat is meanwhile changed 
by it from a liquid to a gas. This gas is then 
compressed and discharged to condensers, 


where the heat makes a final transfer, this 
time to cold sea water that is discharged 
overboard. As this heat is removed from 
the gas in the condensers, the refrigerant 
returns to its liquid state and goes back to 
the evaporators to cool brine again. 

This patented refrigeration system was 
designed by United Fruit Co. engineers on 
the basis of their long experience in the 
water transportation of tropical fruit. Of 
many refrigerants available, Freon-12 is used 
because it is nontoxic, noncorrosive, nonirri- 
tating, and noninflammable. The full name 
of this clear, water-white liquid is dichloro- 
difluoromethane. It is generally prepared by 
replacing chlorine in carbon tetrachloride 
with fluorine. It has a boiling point of -22°F. 
at atmospheric pressure. 

The Yaque-class ships, with a refrigerated 
cargo space of 195,000 cubic feet, have a 
speed of 16 knots and a cruising range of 
6,820 miles. They carry a crew of 48. END 


JUNE 1949 159 


Whirligig 


High-speed cameras catch successive views of model torpedo’s flight through air in trial of 


ig launcher for model torpedoes lets 
them fly at predetermined angle with uncanny 
precision. Electric impulse releases model from 
spinning wheel at just the right instant. 
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Ingenious spinning disk hurls dummy 
“tin fish” into new test tank before the 
eyes of high-speed movie cameras. 


ere tiny scale models into water at 
controlled speeds up to 188 miles an 
hour, a mechanical whirligig at the California 
Institute of Technology tests newest designs 
for air-launched Navy torpedoes. High-speed 
photos then tell whether the full-sized missile 
will enter the water cleanly and run true to 
its target. 

Built into a cylindrical tank 29 feet long, 
the model launcher is really an ultra-accurate 
sling. A spinning, motor-driven disk holds 
the steel and aluminum model in a chucl 
Precise gears keep it aimed in the same dire: 


tion as the wheel spins. Spring-actuated jaws" 
of the chuck fly apart virtually instantane- 


ously when tripped by a solenoid. This lets 
the model fly in any direction, the tiny tor- 
pedo traveling either head-on or tilted at an 
angle to its line of flight. In a dramatic dem- 
onstration of the launcher's precision, it cata- 
pulted a model 2 inches in diameter squarely 
through a 2k-inch hole in a target 15 feet 
away. 

Film races continuously through movie 
cameras at portholes of the tank, each taking 
up to 3,000 frames a second. To stop motion, 
Edgerton-type lamps in tubular holders pro- 
vide intermittent flashes of only 2/1,000,000- 
second duration. END 


through hole in above-water test target, model scores bull’s-eye abov 


mew 2 ig 


view of launching tank shows appa- vide intermittent split-second illumination for 
ratus for launching model torpedoes and studying y. Model torpedoes may be launched 
their behavior, including whirligig launcher, bat- 
tery of high-speed cameras, and thaws that pro- 
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Mrs. Thrasher’s valley farm has a new 
lease on life—and offers the same hope 
to American agriculture. 


By John F. Loosbrock 


F YOU had visited the Thrasher farm a 

year ago, you wouldn't know it today. 
What has happened to its 175 acres, near 
Frederick, Md., is a kind of miracle: a mir- 
acle deliberately planned to show America’s 
farmers how to save the countryside—and 
fatten their pocketbooks at the same time. 

The whole thing took place in a day. Be- 
tween morning and evening milking, the farm 
was converted from a wasteful, old-fashioned, 
straight-row-cultivation $13,000 farm into a 
model soil-conserving milk factory worth 
$25,000 to $35,000. 

In the 200 years since it was carved out 
of the forest the farm’s never been hand- 
somer than it is this spring. Green pastures 
roll where last year saw ugly, worthless gul- 
lies, Strips of wheat, corn, and grass march 
in contrasting bands over the gentle hillsides, 
where last year straight rows filled the fields. 
A new barn and silo gleam. Mrs. Nellie 


‘The results of 200 years of hard farming show 
in this view of the Thrasher farm before rebuild- 
ing. Note gullies at foot of hill. From 25 to 75 
percent of the topsoil is gone from this field. 


Thrasher and her two teen-age children are 
looking forward to a lot of fish dinners from 
the bass and blue-gills that lurk in the new 
fish pond. They are expecting more milk, 
more meat, and generally better crops, too. 

Zero hour was 9 a.m. last August 18. Five- 
hundred volunteer workers, armed with 
nearly half a million dollars worth of farm 
machinery and heavy-duty earth-moving 
equipment, descended on Nellie Thrasher’s 
place. By dusk that evening, when the last 
bulldozer waddled home, the job was done. 

Before a crowd of 40,000, this modern 
counterpart of the oldtime husking-bee had 
ripped out all except the boundary-line 
fences, put in 600 rods of new contour fenc- 
ing, dug two ponds, and built a mile of farm 
roads. A hundred tons of lime and 25 tons of 
fertilizer had been dusted on the starved soil, 
which was then sowed with almost a ton of 
grass seed and 100 pounds of grain. Obsolete 
straight-row cultivation, with its troughlike 
furrows, had been replaced with scientific 
strip cropping to conserve moisture and pre- 
cious topsoil. 

Raw gashes in the eroded pastures had 
been bulldozed in and seeded down. An up- 


Late on rebuilding day finds contours plowed, 
new bam and silo. White line across foregroun 

E diversion trracas white sips at fo08 oF ill 
are where gullies have been filled in and limed. 
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Before and after cir-view drawings show striking 
changes in Thrasher farm. Corn, small grain, and 
hoy ocreoges remain about the same, but are 
replanted in strips along contours. Permanent pasture 
is reduced from 34 acres to 20, while rotational 
pasture is increased from 24 acres to 59. Idle land 
is cut from 22 acres to 4. Note that old fences that 
broke up form into inefficient blocks are removed. 
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Morning of one-day farm face-lifting brought 
a half-million dollars worth of farm machinery 
and heavy dirt-moving equipment, 500 volu 

workers, and tons of materials streaming into 


to-date concrete and corrugated-aluminum 
dairy barn, complete with steel stanchions, 
drinking troughs, and milkshed, was ready 
for the critical inspectors of the Washington, 
D. C., milk buyers. A concrete-stave silo not 
only had been built but had been filled with 
fresh-cut corn silage from the Thrasher fields. 

The old farmhouse had been repaired with 
lumber cut from the Thrasher wood lot, 
painted, and insulated. The lawn had been 
graded, tiled for drainage, and landscaped. 
Ancient shade trees had been expertly mani 
cured by professional tree surgeons. 


4,000 Man-Hours 

Conservatively pricing the time of the 
500 workers at $1,000 an hour, $8,000 worth 
of man-hours (from unskilled laborers to $30- 
‘a-day technicians) had torn the farm to 
pieces and put it together again. It would 
have taken Mrs. Thrasher, or any farmer of 
limited means, four or five years to do the 
same work, And, except for paying a substan- 
tial part of the cost of the new barn, Nellie 
Thrasher hadn’t laid out a cent. 

Her farm was picked to show the people 
of Frederick County, plus the thousands of 
spectators from all over the Middle Atlantic 
states, how sound conservation practices not 
only can help preserve priceless soil for future 
generations but can mean dollars in the 
farmer’s pocket today. Similar one-day dem- 
onstrations have been staged by the U. S. 
Soil Conservation Service and other conserva- 
tion agencies in a dozen states. 

But the Frederick show was one hundred 
percent local, both in conception and exe- 
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Pi. 3 
‘Thrasher farm like long military convoy. Before 
long, crowd of 40,000 spectators had gathered to 
watch transformation that turned the antiquated 
farm into a moder, efficient milk factory. 


cution. Started by the Frederick County 
Pomona Grange, it snowballed into a county- 
wide project. Machinery, equipment, ma- 
terial, labor, and money were donated by 
the farmers, merchants, and bankers of the 
county. State and federal agencies contrib- 
uted only what assistance is normally avail- 
eble to farmers anywhere, any time. 

‘An incident a few days before the demon- 
stration illustrated the community's mood. 
During a heavy rain an old farmer in boots 
and overalls walked into demonstration head- 
quarters in Frederick. 

“I'm an old man,” he said. “I came in by 
the river road this morning. I saw the rain 
washing topsoil off the fields into a roadside 
ditch—topsoil that isn’t near what it was when 
I was a boy. Then I looked at the Monocacy 
River, heavy with silt, carrying the richest 
soil in Maryland out to the sea. We'll have to 
stop that.” 

He drew $25 from his pocket—his per- 
sonal contribution to the more than $10,000 
donated. 

‘A farm-selection committee, including lo- 
cal Soil Conservation Service technicians and 
district supervisors, picked Mrs. Thrasher's 
place for several reasons. It was a typical 
Frederick County farm. On it almost all con- 
servation practices could be illustrated. Since 
Mrs. Thrasher’s brother-in-law was an ardent 
conservationist, the good work begun during 
the demonstration would most likely be fol- 
lowed up. It was well located to handle 
crowds of visitors. And, as the sponsors 
frankly admit, Mrs. Thrasher’s widowhood 
lent a personal appeal to the publicity angle. 


cut and hauled from f mW 8. 
were then erected as fast as holes were finished. the split-second timing of a military maneuver 


Spruced-up farmhouse now boasts new paint, 
repairs, and mineral-wool insulation in attic. Tree 


Soil Conservation Service experts looked 
over the farm and noted on an aerial photo- 
graph how the land was being used. Then, 
based on their estimates of the land’s true ca- 
pabilities, they drew up a new land-use map. 
Amounts of seed, fertilizer, fencing, other 
materials, and labor were estimated. A neigh- 
boring farmer and long-time conservationist, 
L. H. Crickenberger, was named general 
manager. He rounded up volunteers, solic- 
ited donations, named working teams, and 
coordinated all activity in a 16-page pamph- 
let that made an Army field order seem 
vague in comparison. 

While Maryland National Guardsmen 
with jeeps and walkie-talkies kept in touch 
with workers scattered over 175 acres, the 
whole show went off with the slick precision 
of a Notre Dame touchdown play. 

Fifty two-plow tractors tuned up the strip 
contours and helped a whirlwind terracer 
build 4,500 feet of diversion terraces for 
run-off water. Eleven grain drills sowed fer- 
tilizer and grass seed on 24 acres of hay-type 
pasture land. Thirteen lime sowers treated 
20 acres of permanent pasture. Nine bush 
and bog harrows and four disk tillers cut 
up sod land for sowing with grass and clover. 
Four spring-tooth harrows pulverized plowed 
land for seeding. A dozen mechanical post- 
hole diggers bored holes for 600 rods of new 
fencing. And 12 1%-ton trucks hauled fenc- 
ing, lime, fertilizer, and seed to the various 
operations, 

Eleven bulldozers rooted out old fence 
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= a a 
surgeons worked on fine, old shade trees while 
lawn was graded, landscaped, and seeded. 


lines and helped scoop out the ponds and 
build roads, Three heavy road graders rated 
an assist on the terraces, the ponds, and the 
road construction. Two huge carryalls carted 
rocks that had accumulated during years 
of plowing to line the banks of a small creek 
that runs by the farm—then moved over to 
help with the ponds. 

That all this will pay off, not only for Mrs. 
Thrasher but for any conservation-minded 
farmer, is shown in estimated yields for this 
crop season as opposed to last year. These 
boosts in production are anticipated: corn 
and small grain, 10 percent; hay, 400 per- 
cent; and pasture 200 percent. This means 
that this year Mrs. Thrasher will be able to 
sell more gallons of milk per dollar invested, 
‘And she won't have to buy high-priced corn 
to carry her cattle over, as she did last year. 

Best of all, her 17-year-old son, Edward, 
has been thoroughly indoctrinated in con- 
servation practices and will carry on. And the 
farm will become more fertile and productive 
through the years. In the words of an anony- 
mous poet, printed on the programs distrib- 
uted at the demonstration: 

Hordes of gullies now remind us 

We should build our lands to stay, 

And departing leave behind us 

Fields that have not washed away; 

When our boys assume the mortgage 

On the land that’s had our toil, 

They'll not have to ask the question, 

“Here's the farm but where’s the soil?” 

END 


Suitease Station ‘Explodes’ 


MINIATURE gasoline service station that 
“explodes” before the audience's eyes is 
used by the Ethyl Corporation to dramatize 
the dangers of careless handling of gasoline. 
This portable diorama is completely housed 
in a box about the size of a suitcase. The lid 
opens to form a backdrop. Below the models 
is all the mechanism, fitted into the bottom. 


Model gasoline station at start of simulated ex- 
plosion. A flashbulb goes off inside the Lar d 
at the same time a .38 blank cartridge is fired, 
providing realistic visual and sound effects. 


‘This view inside the suitcase that contains the 


whole show reveals the pivoting panel and the 


SMOKE CONTAINER 


The blast of the “explosion” is accom- 
panied by a bright flash of light, seen through 
one of the doors, and a cloud of smoke. While 
the viewer is slightly dazed, the station is 
instantly replaced by smoking ruins of the 
building and automobiles. 

The exploding service station is part of an 
Ethyl show that drives home fire risks. 


- 


: __ 


The models of the station before and after the 
explosion are fixed to opposite sides of a pivoted 
TanL At the instant of the explosion; weieise 
of a catch flips these smoking ruins into place. 


mechanism, which is actuated by a remote-con- 
trol release device operated by the demonstrator. 


eae 
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Biggest Dipper Has a 55-Cubic-Yard Bite 


Tis giant scoop bucket, largest on earth 
can pick up 55 cubic yards of ¢ 
bite, When mounted on the end of a 54-foot. 
long boom riding on caterpillar treads, the 


Big Dredge Deepens River 

Anorier “biggest” is this new cutter-type 
hydraulic-suction dredge, largest ever built 
Busy deepening sections of the Colorado 
River, it’s 130 feet long and has a displaced 
weight of 500 tons. Its 20-inch pipelin 
ries off up to 1,800 cubic yards of 
material an hour. Built by the Pacific Coast 
Engineering Co., it cuts channels up to 300 
feet wide and 20 feet deep. 


11- by 13- by 12-foot dipper will cut a swath 
80 feet d 
ing from ¢ 


and 90 feet wide without mov 
To be electrically pow 
the Lukens Steel Co 


e spot. 


ered, it was made by 


“Doughnuts” Heat Tubes 


Tas long furnace, composed of 13 sepa 
rate doughnut-shaped heating units (inset) 
el tubing at the 
Ind., so that it 
verature of the 


its speed as 


heats pierced seamless 
National Tube Co. in 
can be rolled to size. Ter 
tubing is controlled by var; 
t passes through the “doug 
Electric eyes register 


nuts” on a con 


a tube's color 
slow it down. 


and then speed it uz 


Lightweight Chaise Longue Serves as Auto Bed 


Eastty portable, this chaise longue with a 
reclining back provides plenty of comfort on 
camping trips or just for a lazy afternoon at 
the beach. Two of them fit snugly into the 
rear of a station wagon to serve as auto beds. 
Made of a tubular aluminum alloy, they also 


Light Signals Overdrive Cut-in 


Ir your car is equipped with overdrive, 
this light will provide a visible signal that 
you have reached cut-in speed. When the 
light comes on, you know it’s time to let up 
on the gas pedal momentarily. It remains on 
throughout the overdrive speed range. 

Marketed by C. D. Hill Products Co., of 
Chicago, for about $2, the Overdrive Sig-na- 
‘lite® is wired to the overdrive relay. A clamp 
is provided to attach the green light to the 
instrument panel. The light remains off when 
the car is in regular gear. 


may be carried on the top of a sedan. The 
back is adjustable to various angles for use 
as a chair, or it may be laid flat to form a bed. 
An 11-Ib. pad serves as the mattress. The 
manufacturer is the Auto-Bye Company, of 
Los Angeles. Retail price is about $50. 
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Magnet Holds Spare Key 


Tus little gadget—holding that extra car 
key—magnetically hooks on to practically any 
spot on your car. The base is an Alnico® mag- 
net that holds 100 times the weight of the 
case. You can stick the case and extra key 
under the car, behind the radiator grille, on 
the inside of a bumper, or in other places. 
Then, if you absently lock the car with the 
key left in the ignition lock, or if you lose 
your key, you still have that extra key avail- 
able. It’s priced at 50 cents by Vizerak Co., 
Ine., Milwaukee, Wis. 
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The trooper handed hims the <a 


tool and there were 
thuds under the car. 


When Gus beat weather and a jammed transmission to rescue a lost plane, 
he didn’t know he was saving himself from doing Joe’s job. 


Plane Out of a Hole 


By Martin 


MR the third time that morning, Gus 
poked his head into the office and scowled 
at Joe Clark's empty chair. 

*T ain't heard nothing yet, Mr. Wilson,” 
Greg Jones told him. Greg, the grease mon- 
key, had been delegated by Gus to answer 
the phone while the other partner of the 
Model Garage was away. Reading the sport 
page of the morning paper, Greg was en- 
joying his new, but temporary, duty. 

“Well, let me know the minute you hear 
anything,” Gus said. He glanced at the clock 
and walked back to the shop, muttering. 
Coming up that afternoon was a bit of busi- 
ness Gus didn’t like—paper work involving 
renewal of the garage lease, Gus had little 
patience with any kind of paper work. Joe 
handled all that for the garage. 

“Why the dickens did he have to pick yes- 
terday to visit his sister?” Gus mumbled. 

“What'd you say, boss?” Stan Hicks asked. 

“Just wondering what's keeping Joe,” Gus 
said, “It’s not more than a hours’ drive 
from his sister’s place. If he left there early 
this morning, as he said he would, he'd be 
here by now.” 

“Maybe the weather gummed him up,” 
Stan suggested. 

The day had begun fair enough, but a low- 
lying bank of clouds had rolled in, bringing 
with it a steady drizzle. 

“Even so,” Gus insisted, “he ought to be 
here by now unless something's gone wrong.” 

Greg came out of the office at a run. “Mr. 
Wilson!” 

“That must be him now,” Gus said, start- 
ing for the office. 

“It's Mr. Corcoran, the state cop,” Greg 
spluttered excitedly. “He wants you. He says 
it’s an emergency and you gotta talk to him.” 

Trooper Jerry Corcoran’s voice crackled 


over the wire. Greg could dimly hear the 
squawking noises from the phone, but he 
couldn't make out what was said. 

“Yes,” Gus said, “we could but it would 
take too long.” 

More crackling noises came from the 
phone. Greg strained his ears to hear. 

“Of course I understand he's in a spot,” 
Gus snapped. “Hold on now. Let me dope 
this out.” Gus scowled at the far wall for a 
moment. The phone | was silent. “I think I've 
got it,” he went on. “Come over here as fast 
as you can, By the time you get here, we'll 
have an emergency rig ready to install. I've 
got everything I need—no I haven't either. 
Stop at a radio shop a and pick up a dozen 
small alligator clips . . 


Plane on a Spot 

The phone squawked again. 

“What?” Gus yelled. 

More squawking. 

“Alligator clips—alligator,” Gus repeated. 
“A-l-Li-g-a-t-o-r,” he spelled. 

Another crackle from the phone. 

“That's right,” Gus said, “and step on it.” 
He dropped the phone in the cradle and hur- 
ried back into the shop. 

Stan knew there was something unusual 
in the wind the minute he saw Gus. 

“What's cooking?” he asked, 

“There's a plane lost in that muck up top, 
and probably low on gas,” Gus explained. 
“Jerry Corcoran was going to try to guide 
him into the airport with his spotlight, but 
the light’s control linkage won't swing the 
beam up far enough. We've got to have an 
emergency lamp ready to put on his car when 
he gets here.” 

“Holy cow. How're we going to do that?” 

“Get me three sealed headlight units out 
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of the stockroom,” Gus said. “Bring them in 
their cartons. And get some heavy cord, too.” 

While Stan hurried to the stockroom, Gus 
cut several eight-foot lengths off a reel of in- 
sulated wire and stripped the ends. Then he 
pulled a board about five feet long from un- 
der his workbench. Stan returned with the 
headlight units and cord. 

“Get me that stapler off Joe’s desk,” Gus 
told him. Stan left at a run while Gus tore 
the covers off the stiff cardboard cartons that 
held the lamp units. He was waiting for the 
stapler when Stan returned. Gus swiftly sta- 
pled the cartons together and then tacked 
them to the board. 

“Here he comes,” Stan said. 


Light Up the Overcast 


A siren shrieked and then died away to a 
moan as the police car shot past the gas 
pumps and into the garage. 

“Make it fast,” Corcoran called as he 
stepped out of the “That guy up there 
could run out of gas. 

“Gimme those clips and keep out of our 
way,” Gus told him. 

‘The trooper handed over the alligator clips, 
and Gus quickly went to work. He attached 
clips to both ends of each length of wire. 
Then he clipped the leads to the prongs of 
the lamp units so both filaments would be 
energized. Next he ran a ground to the car’s 
frame. 

“That'll make each lamp equal in power to 
two headlights,” he told Stan. He replaced 
the last unit, lens up, in its corrugated-card- 
board nest in its carton on the board. “Here, 
give me a hand.” 

Stan helped him place the board across 
the car’s top and lash it in place with cord 
passed through the rear windows. While Stan 
finished tying down the board, Gus clipped 
the free ends of the leads to the wire run- 
ning to the cigarette-lighter connection be- 
hind the dash. 

“Those lights will cause a heavy overload, 
especially with the radio going,” Gus ex. 
plained to Corcoran. “We can’t risk blowing 
a fuse and this way their draw won't run 
through the fuse . . . let's check.” 

A vivid splash of light glared on the garage 
ceiling. 

“Okay, Jerry, get going,” Gus said. 
“You better come along,” Corcoran said. 
“Something might go haywire with that rig.” 

Headlights gleamed mistily through the 
drizzle as the trooper swung the car out of 
the drive and into the highway. The ceiling 
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was even lower. Ragged streamers of scud- 
ding clouds hid the hilltops from time to time. 

“The guy who’s lost is in a lightplane over 
Daggettsville, eight miles from here,” Cor- 
coran shouted to Gus above the siren’s 
scream. “They phoned in to say he’s circling 
Jow over the crossroads.” 

“Step on it,” Gus told him. 

Corcoran stepped on it. He drove hard but 
expertly, and they covered the eight miles 
in nine minutes. 

Daggettsville is a general store and a dozen 
or so houses at a crossroad. Most of its popu- 
lation was in front of the store, staring up at 
the gray sky. Gus and Corcoran jumped out 
of the car. Somewhere overhead was the 
plane. They could hear the sound of its en- 
gine. Gus connected the emergency lamps 
and a shaft of light stabbed skyward. 

“Here he comes again,” someone shouted. 
The plane, so low it just seemed to clear the 
house tops, skimmed over the crossroads and 
through the beam of light. The pilot wag- 
gled his wings and the ‘plane disappeared 
into the overcast. 

“He saw us all right,” Corcoran said. They 
climbed back into the car and the trooper 
drove south several hundred yards. “I hope 
he understands he’s to follow the light. It's 
only ten miles to the airport by this road. 
What's the slowest one of those things can 
fly, Gus?” 

“I guess he can throttle back to about 50 
or 55,” Gus answered. 

“He’s apt to get ahead of us then,” Cor- 
coran said. “We can’t count on averaging 50 
in this weather, especially when we run into 
heavier traffic down the road.” 

“If you can do 45, it'll be all right,” Gus 
told him. “He can stay behind us by’ flying 
Stanss here he comes again. 
g its wings, the plane once more 
ae though the light beam. 

“He's going to follow us,” the trooper said. 
He put the patrol car in gear and started 
along the highway. Luckily traffic was thin. 
They hit 60 most of the time with the plane 
hanging close to the light beam. 


Trouble with a Rock 


“I think he'll make it,” Gus said. “If he's 
got enough gas.” 
’’s a short cut along here that'll save 
a couple of miles,” Corcoran said. “I'm going 
to take it.” 
A moment later he swerved off the high- 
way and into a farm lane. After a few hun- 
dred yards, the lane degenerated into a pair 


of rock-strewn, water-filled ruts. Corcoran 
slowed the car only a little. They dipped into 
a brook, scattering gravel and plowing 
through it in a shower of water. 

“Another hundred yards and we'll be back 
on the highway,” the trooper said. Then they 
approached the main road. A steep grade led 
up to it. Corcoran put the car in low. Wheels 
spinning on the loose, rocky surface, the pa- 
trol car pulled out on the highway. 

“Step on it,” Gus urged. 

“I can't,” the trooper yelled. “Something's 
wrong with the gearshift lever. I can’t get it 
out of low.” They crawled along at 20 miles 
an hour, the plane circling around the light 
beam. “I shouldn’t have taken that short cut.” 

Gus had been doing some hard thinking. 
“Stop the car,” he told Corcoran. “! what 
I think it is, I might fix it in a hurry.” 

Corcoran jammed on the brakes and Gus 
dove under the car with a flashlight. Then he 
yelled for a hammer. The trooper pulled it 
from the tool box and handed it to him. There 
were several dull thuds under the car. Then 
Gus pulled himself out, shaking water from 
his coveralls. Overhead the plane still circled 
the vertical beam. 

“It's okay now,” he said. “There was a 
stone jammed between the shift levers run- 
ning back from the steering column.” 

Corcoran pushed the car along at almost 
50 and in a couple of minutes the plane shot 
ahead of them. 


End of the Race 

“He sees the airfield lights,” Corcoran 
said. “Good thing you were along, Gus. Let's 
go see who the guy is.” 

They drove into the feld in time to meet 
the pilot as he walked toward the administra- 
tion building. He was a gangling youngster. 
When he saw the improvised lights on the 


patrol car, he stared for a moment and then 
broke into a broad grin. 

“T néver thonght I'd want to kiss a cop,” 
he grinned, shaking Corcoran’s hand hard. 

The trooper laughed. “What are you flying 
around in this weather for?” he asked. 

“T live over in Middleburg,” the pilot ex- 
plained. “I only got my private ticket last 
month, and when my uncle dropped in to 
see us, I took him up for a ride. He'd never 
been in a plane before.” 

“He sure has now,” Gus put in. 

The pilot laughed. “The ceiling was high 
at Middleburg and I guess I flew farther than 
I intended. Then before I knew it, the ceil- 
ing dropped in on me and it began to rain. 
I was just plain lost. I guess I should have 
put it down in the first pasture I saw instead 
of looking around for an airport.” 

“That probably oad have been your best 
bet,” 


Corcoran sai 
“Til learn... I i the pilot grinned. 
“Anyway,” he went on, “I finally found that 
little town where you picked me up. I was 
circling it, trying to get a bearing . . . here 
comes my uncle, He's really wrung out.” 

Wrung out was a perfect description of 
Joe Clark as he came slowly toward them. 
When Gus saw his partner, his jaw dropped 
and then he lau; 

“Well,” Gus said, “you finally made it. . . 
after I went out and dragged you half way 
in. If I'd known you were in that plane, I'd 
have sweated a lot more.” 

“Why, that’s darn nice of you, Gus. After 
all, we've been together twenty years... I 
mean, it's good of you to worry about me,” 
Joe floundered. 

“You, nuts!” howled Gus. “It was me I'd 
have worried about. I sure wouldn’t have 
wanted to sweat over that new lease by my- 
selfl” END 
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Rear Eneine Drives Front Wheel 


‘ONT drive and a rear engine are com- 
ined in the Gregory®, a lightweight car 
designed and built by a Kansas City engineer. 
Present plans call for production this year 
and a price of about $1,000. 

‘A 125-b. air-cooled aircraft engine was re- 
designed especially for use in the car. It de- 
velops 40 hp. at 3,000 r.p.m. and gives a top 
speed of about 70 m.p.h. Fuel consumption 
is 30 to 35 miles per gallon. 

Developed in 1923, the front-drive mecha- 
nism has been tested in a series of pilot cars 
since then, Previously, the lack of an efficient 
power plant forestalled attempts at produc- 
tion, but inventor Ben F. Gregory feels the 
present engine does the job required. 

All wheels are carried on flexible arms in- 
stead of axles, Built as a unit with the springs, 
these arms trail at the rear and project for- 
ward at the front. The drive passes through ie 
the front arms and the front wheels pivot on Three, ride in from. two at Fear in 1,900-b, 
their own centers. has 94” wheelbase, is 153” long, 67” wide. 


-cooled engine at the rear develops 40 hp. Louvers in body allow flow of engine-cooling 
san L-head type with four opposed cylinders. air. A blower on flywheel speeds circulation, 


Schematic layout of chassis reveals sbsence of Wheels are mounted on pivoted arms, both at 
ordinary axles. Tubes form the frame backbone. front and rear. Spring extends into the arm. 


174 Poputar science 


Count ‘em! Five adults can squeeze into the single seat of car built by Bill Huckins, 


Homemade 
Convertible Rides 
Five on One Seat 


‘OW, wide, and handsome, this homemade 
convertible shows that ultramodern lines 
can be achieved with conventional parts if 


Car has no doors. You step in and out over the 
side after sliding back the clear plastic panels. 


Side panels are plywood and composition board. 
Rear corners of body are fenders from a truck. 


wheel. 


you put them together with imagination. The 
car is the work of Bill Huckins, of Yakima, 
Wash, 

The Huckins Special includes a Chevrolet 
chassis and engine, a grille and front fenders 
from a Ford truck, a radiator from a Jeep, 
and dash instruments from a Plymouth. To 
these components, Huckins added liberal 
dashes of plywood, aluminum, clear plastic, 
and other odds and ends. The finished car is 
48” high and 60” wide. 

To make the hood, Huckins cut off the 
front halves of the truck fenders and welded 
them to flat sheet metal. A sliding center 
panel gives access to the engine. 


Cockpit was designed for elbow room. Note Be 
of the gear lever near the driver's left hand. 


Designed for sunshine, the top consists of a 
rigid center with sliding panels on each side. 


June 1949 175 


aie 7 ae 


Alaxury import from Britain, the Jaguar Mark V sedan is about the size of a medium U.S. car. 


New Jaguar Has 
Twist-Bar Spring 


Chain Drives Belly-Tank Midget at 45 M.P.H. 


Sone: observers might consider this three- 
wheel vehicle a car, but the state of Cali- 
fornia has licensed it as a motorcycle. 

Emory Stanfield, of Los Angeles, built it 
from a P-38 belly tank. As converted, it meas- 
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EITHER coil nor leaf springs are used in 

the independent front suspension of the 
1949 Jaguar Mark V® sedan and convertible. 
Instead, it uses torsion bars combined with 
wishbones and hydraulic shock absorbers. 

A high-performance import from Britain, 
the Jaguar sells here for about $4,600 for the 
sedan, $4,700 for the convertible. Built on a 
120” wheelbase, it is 180” long, 68%” wide, 
and 62k” high. There's a choice of two 6-cyl. 
engines, the smaller developing 102 hp., the 
larger 125, 

The new front suspension is said to give 
excellent road-keeping and cornering per- 
formance. A rugged rear arm on the lower 
wishbone connects to a torsion bar. The two 
torsion bars parallel the main front chassis 
members. An anti-roll, or sway, bar connects 
the lower wishbones. Longitudinal leaf 
springs are used at the rear of the car. 


—s ast , 
ures 13’ from end to end, weighs 500 lb., 
speeds along at 45 m.p.h., and travels 114 
miles on the two gallons that fill its tank. A 
one-cylinder, 5%4-hp. engine drives it by 
means of a chain to the single rear wheel. 


and erro tae noes 
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A salvaged 40-year-old boiler and engine drive « 3,000-watt alternator in this modern shop. 


— 


Steam Generating Plant 


One of few Autogirod pilots in country, Earle 
S, Eckel bases two of them on his private field. 


By Harry Walton 
PS photos by WW. Morris 


A. RESTING pile of sorap found in a junk 
yard two years ago is now drivi 

generator that feeds a home and workshop 
with all its electrical power. The scrap, re- 
built into a sweet-running steam engine by 
Earle $. Eckel, of Washington, N.J., does 
more than supply current for two good-sized 


Boiler is 


wker fed. In emergency, setup can be started by 6-volt battery in foreground. 


Powers flome and Shop 


buildings. Its exhaust, piped through the 
floors, furnishes radiant heating at no extra 
cost to both shop and residence. 

Things are arranged so that the plant can 
be started cold without outside power. A 
6-volt stand-by battery drives a starting mo- 
tor that can be connected to the boiler stok- 
er. Once steam is up, Eckel can start the 
5-hp., 5” by 5” single-cylinder engine, This 
drives a 3-kw, AC generator delivering 115 


volts to all house and shop wiring. The 
6-volt stoker motor is then cut out, the stoker 
continuing on 115 volts, as does everything 
else on the premises. There’s a private elec- 
tric meter to keep track of the power used. 

Power-line juice is also available, and is 
normally used to check the frequency of the 
home product. Both currents are fed into a 
220-volt bulb, which flashes irregularly as 
the steam plant comes up to speed. When 
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Electric meter brings no bill. It's Eckel’s own. 
A 220-volt bulb near meter pulsates until gen- 
erator is in step with standard 60-cycle power 

Then it goes out, Field rheostat, under 
hand, controls output of the 3,000-watt alterna- 
tor that is driven by the steam engine. 


the alternator is putting out 60 cycles, the 
two phases cancel each other and the bulb 
goes out, Eckel then pulls a switch that shifts 
the entire load to his own plant. To run the 
alternator at the required 1,800 r.p.m,, the 
engine lopes along at an easy 165 

A steam-power fan since the days he sold 
Stanley Steamers, Eckel bought the engine 
unk for $35. It took him six months to 
recondition it. He had the cylinder rebored, 
fitted a new oversize piston himself, poured 
new bearings, replaced worn bronze valve 
and piston rods with stainless-steel ones, and 
rebuilt the eccentric, This he turned to a 
smaller diameter, and then fitted with an ec- 
centric outer sleeve. By turning the sleeve 
he can adjust the valve stroke, and steam 
cutoff, for most efficient operation, 

‘Wom crosshead guides were hand-scraped 
true, The original valve-rod crosshead, bad- 
ly worn, was built up to size and chrome 
plated. A feed-water pump from a Stanley 


Old but like new, this 1914 noncondensin; 
Stanley Steamer has rolled up more than 100,000 
miles since 1917. Round fuel tank, like a bustle 
in the rear, holds mixture of gasoline and kero- 
sene. Here, car has pressure up. 


Maintained by # charger jus 
battery furnishes stand-by id also. pow- 
ers starter motor from 1914 car (right) that 
brings up coal. Knife switch triggers starter 
solenoids that close motor circuit, Small starter 
at left will drive stoker on 6 volts, 


car is driven from the valve rod to keep a 
constant flow of preheated water going into 
the boiler. Its surge chamber is the body of 
i ide bomb. An electric auxiliary 
pump cuts in only occasionally to keep the 
boiler water level up. 

Undoubtedly better than new, the engine 
is also beautifully finished, Eckel applied 
eight coats of filler to all cast. surface 
Painted, they're as smooth as a 1949 con- 
vertible. 

The 8-hp. vertical boiler is as old as the 
engine. He retubed it, installed an electric 
stoker and modern controls. Normal pres- 
sure is 80 Ib, Coal, kept in a basement bin, 
is delivered to a floor trapdoor by a worm 
conveyor and shoveled by hand into the stok- 
er hopper. Ashes are removed from outside. 

Because stoker experts were doubtful 
about hauling coal up a 20-deg, slope, Eckel 
made his own conveyor. The trick, he re- 
ports, is to start the worm with a 2” pite 


Insulated boiler gets steam up in 15 minutes 
from cold start, Eckel reports. Low pressure of 
150 Ib. will move car. Normal pressure is 500 
Ib. To withstand it, boiler shell is wrapped with 
piano wire. Thermocouples indicate water level. 


== 


wolds engine to 165 r.p.m. for 60- 
ney. Probably a humdrum gray 40 
engine now glistens with smooth 
aint job, Bare metal is highly polished. Ove 
fength piston has only 1/82” head ‘clearanc 
requiring careful starting to avoid damage. 


increasing it to 3” at the top end, The worm 
shaft is a 19’ length of 14” extra-strong pipe. 
To this is welded a spiral of &” by 4” square 


stock, with 4” round rod tack-welded to that. 
The 4” worm resulting runs in a casing of 4” 
pipe. It’s chain-driven by a starter from a 


1914 Overland, which conveniently has a 
27-to-1 cycloid gear reduction built into one 
end bell, 

There's an auxiliary oil-fired boiler too. 
Its burner cuts in and out auto lly, as 
in a home heating pl ‘eeling that 
natural chimney draft w: ly drew heat 
from the boiler when the burner was off, 
the owner ingeniously rigged an ordinary 
furnace draft motor to a tight damper in 
the smokepipe. It closes the damper after 
the burner stops, opens it before the burner 
starts up again, 

Old cars are another of Eckel’s fascinat- 
ing hobbies. In the same garage with his 
late Mercury sedan stands a 1914 Stanley 
on which he logs.over 6,000 m."2s per year. 
An electric brougham serves for everyday 
shopping trips nearby. Both the old cars 
look like new. Three more Stanleys in his 
shop are undergoing meticulous reconstruc- 
tion, The walls are placarded with photos 
and newspaper cli gs concerning his own 
and other old cars. 

‘When highways are too slow, Eckel can 
take to the air. He’s one of the few licensed 
Autogiro® pilots in the country, flying from 
a 50- by 300-yard landing field not far from 
his home. He has put 1,600 hours on the 
two Autogiros in his ha and frequently 
makes cross-country hops in them. Built in 


Modern oil can take over for coal- 
fired one, Ordinary furnace control is rigged to 
close damper when burner is off, preventing 
draft from cooling boiler. To avoid overloadin 
generator, interlocking control lets only dome 
water pump or oil burner run at one time. 


1931 and 1933 respectively, both machines 
are licensed, airworthy cral 


Since his steam plant and Stanley road- 


ster (which is one of the older, noncon- 
densing types) require clean water, Eckel 
had a 20,000-gallon tank built into the 


foundation of his shop to store rain water 
piped from his roofs. Eventually, too, he'll 
get additional el lect ic power from a stream 
running throu property. A good-sized 


water wheel is right now in the process of 
installation, 


END 


vhistle is connected to 
horizontal boiler. LeMont Evans, grandson of 
owner, is lucky junior engineer ‘who toots it 
and runs tiny oscillating engine on smokebox, 
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Plating Woo 
with Marble 


ECALS are back with a new twist— 

sparkling plastic veneers that can 
transform drab table tops into realistic 
marble surfaces. 

They'te easy to apply and inexpensive. 
A 34” by 50” sheet costs a little over $2; a 
slab of fine marble that size would cost at 
Jeast 20 times as much. Any smooth surface 
—wood, glass, plastic, metal—will take these 
color-photo reproductions. Made by. the 
Meyercord Co., of Chicago, the marble- 
type decals are called Sans-Marb® and the 
woodgrain patterns Sans-Arb®, 

First thing to do is to prepare the surface 
you want to marbleize, if it’s not already 
smooth, Since the film will draw down into 
the pores of the wood as it dries, open-grain 
woods require proper filling and surfacing. 
Otherwise, the pores will be visible on the 
plastic veneer. Undercoats, such as wood 
sealers and metal primers, should be sanded 
lightly before the veneer is applied. 

Here's the way I treated a cabinet top 
that I marbleized. First I sanded it smooth. 
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tour: ¢ marble. 


Then I brushed on a coat of varnish and let 
it dry 24 hours. This was followed by a 
ight sanding. Next, the special glue—called 
507-C cement by the manufacturer—was 
prepared, This is a clear liquid that you 
dilute half and half with water. The cement 
softens both the film and the surface varnish 
As they are pressed together, they bond 
firmly, becoming a single thickness when 
dry. 

Before cutting the decal, hold it up to a 
strong light. You can see which way the 
grain runs. Then when you cut it to size, 
allow sufficient overlap to cover the sides of 
the top. This gives the finished work the 
appearance of a solid marble slab. 

Use a sponge to spread cement evenly 
over the coated side of the decal. Then lay 
it down on the surface to be covered. If you 
have a rubber roller, press firmly and work 
from the center to the edges to iron out 
wrinkles and bubbles. A soft cloth will do 
as well as a roller. 

After you've smoothed out the top—not 


may. arti 
to clocks, 
decals, Ih the case of stairs, protect 
with a couple of coats of varnish. 


the sides—soak the paper backing with a 
wet sponge. Let the water soak into the 
paper for a few minutes, Then start peeling 
off the paper, Begin at a comer, separating 
the layer of paper and film. If the paper 
doesn’t peel off easily, soak it with more 
water, This operation takes care. Other- 
wise the decal will pull off the surface, 
spoiling the job. 

With a wet cloth, remove the tissue paper 
that protects the surface of the decal. Use 
the cloth to press out any wrinkles or 
bubbles you may have overlooked when 
removing the heavy paper. Turn the 
down, miter the comers with scissors, 
trim off any excess along the edges. 
razor blade is handy for edge trimming. 

Let the work dry 24 hours and apply a 
coat of clear varnish. When the varnish has 
dried thoroughly, you can tone down the 
high gloss by rubbing with fine steel wool— 
Arthur Miller, Manhatian, N.Y. 


| | On 
Thorough sanding, left, is important if the 
¢ is not already smooth. At right, the 
avy paper backing is soaked before peeli 
it off. Back is ruled as guide in cutting 


a 


Remove heavy paper bucking carefully to 
avoid pulling decal away from surface. Don't 
remove tissue paper under the backing. Rig 
wipe off tissue protecting decal with a wet cl 


When work has dried thoroughly (24 hours) 


apply coat of clear varnish or lacquer. When 
dry, use steel wool to lessen the brilliance, 
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Five walnut disks are joined with grooves and 
tenons to form a blank for this turned fruit 


daa x Yad 
GROVES AND 7 
TENONS 


bow 


Diamond-shaped holes consist of V cuts 
made 


» top disks with the special tool above. 


Diamond Holes Cirele Turned Bowl 


'URNED bowls are fairly familiar lathe 
projects, but this one is different. Dis 
mond-shaped holes around the rim mal 


the bow! stand out in any company. These 
are cut with the special tool shown above, 


Mount cutter on table-saw mandrel. Tack waste 
stock to the di le while making cuts. 


e 


Disks are assembled and glued after cuts have 
been made. The V cuts should be about &” deep. 


‘Turn the -bowl with a newly sharpened tool. 
Use waste stock on bottom disk to mount work. 


facing V-cuts being made in two of the five 
disks from which the blank is built up. 

Walnut is ideal stock, The beauty of 
building up the blank with disks is that 
you can utilize knotty stock if you're care- 
ful to lay out each disk so the edge is sound. 

Grooves and tenons join the disks around 
the edges. Screw each of the four upper 
disks to the faceplate individually, tum a 
tenon or groove, and reverse it to turn the 
other. Be careful to get accurate fits. Glue 
the bottom disk to a piece of waste stock 
to eliminate screw holes, 

Lay out the V-cuts on the top disks with 
a protractor, spacing them evenly and leav- 
ing about %” of the groove and tenon be- 
tween. Mount the special cutter on the saw 
mandrel. Guide the disk into the cutter by 
tacking to it a piece of squared waste stock 
and setting the fence against the latter, This 
guide must be repositioned for each cut. A 
rectangular guide piece pivoted on the cen- 
ter of the disk may be best. Then, only the 
outer tack need be changed between cuts. 
Run in the cuts about 4”. 

Assemble all the disks and glue them to- 
gether. When the glue has set thoroughly, 
mount the work in the lathe by the waste 
attached to the bottom disk. In turning the 
bowl, use a newly sharpened tool while 
shaping the pierced rim. 

Sand thoroughly and give all surfaces a 
coat of thinned shellac, including the inside 
edges of the diamond cuts. Before the shel- 
lac has dried, hold an alcohol-dampened pad 
against the revolving surfaces to produce the 
final finish. 

Remove the waste and cover the bottom 
of the bowl with a disk of felt or cardboard. 
—Benj. Nielsen, Aurora, Neb. 
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hope Yoursell 
al Desk 


Sisrpce lines and 
simple construction 
mark this desk for 
a_teen-ager’s. room. 
The lower part may 
be converted to 
bookease by remov- 
ing the feet and 
writing board and 
installing shelves. 

Use %” stock, cut- 
ting the pieces to the dimensions shown in 
the sketch at right, Drill slanted holes for 
the %” rope. Eight feet of rope should be 
enough with a small piece left over. Sepa- 
rate a strand of this waste and use it as a 
drawer pull. Fill in the countersunk screw- 
heads with composition wood or putty and 
sand smooth. Give it your favorite finish 

You can introduce color into the set by 
covering the seat of the bench with artific 
leather or denim. Don’t depend on the 
wedge joints alone to hold the bench rigid: 
run screws from the aprons to the seat and 
from the sides to the aprons. 

As shown in the photo and drawing. tl 
writing board is held stationary by three 
screws through each side. By pivoting it 
at the front of the sides, the leaf could be 
built to fold up into the desk.—Ysobel Boyn- 
ton, La Jolla, Calif. 


Tue 1948 PS Mecha 
craft index is available at 10 cents a copy, 
‘as are copies only for 1947, ’43, and "41. 
If you don’t have a file of PS back"copies, 
the latest Home Workshop Encyclopedia 
contains many articles published in past 
issues, The regular edition is $2.98; in a 
de luxe gold-lettered binding it’s $3.48. 
Address Popular Science Publishing Co., 
353 Fourth Avenue, New York 10, N.Y. 


stock. The feet are made by 
pieces for proper thickness 


All parts are 4” 
gluing up to 


JUNE 1949 185 


Whether it’s a tool box, the lid of a piano, or offset 


cabinet doors, there's a right hinge for the job. 


MALE-SURFACE BUTT 


CHEST HINGE 


DECORATIVE FLAT BUTT HINGES 


STRAP HINGE 


Know \our 
llinwes 


By Roland Cueva 


HEN you step into a hardware store, 
do you say, 

“Gimme a couple of hing 
pair of 3” by 3” loose-pin butts: 
It may make the difference between 
project you're proud of and one that doesn’t 
quite come off. Essentially, a hinge is just 
a gadget that lets you bend wood around 
a corner without breaking it, But there's 

always the right one for the right spot, 
Butt hinges—used more than any other 
type—come either swaged or flat. The leaves 
of a swaged hinge are mortised into the 
wood members. Consequently, the leaves 

are depressed slightly from the knuckl 
they come together when the hinge is ed. 
The leaves of a flat hinge form a straight 
line when open, the knuckles all projecting 
on one side. A flat hinge is used for full- 

surface application. 
Besides the ordinar 
hinge, here are some 
Loose-joint butts. These have only one 
knuckle on each leaf. There's a fixed pin in 
the bottom one so they be separated 


or, “A 


lar butt 


able in right- and left-hand assemblies 
such uses as casement windows and cabi- 
net doors. 

Half-surface butts. Used when you want 
one leaf mortised into the jamb and the 
other flush on the door surface. 

Semiconcealed cabinet hinges. These are 
made for both flush and lipped doors. The 
swinging leaf is bent to fasten to both the 
edge and inside surface of the door, 

Offset cabinet hinges, Made for lipped 


WIDTH, LEAVES OPEN 
HOW HINGES ARE MEASURED 
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ze. This is a bolt-and-strap hinge, 
them used on heavy gates, farm 
buildings, and sometimes on garage doors. 


doors, Euch leaf is attached on the outside. 

Double-acting butts. This is a complex 
hinge engineered to operate in both direc- 
tions. You'll find them on folding screens, 
for example. 

Continuous or piano butts, A long strip 
hinge that may be cut to the desired length. 

The U.S, Bureau of Standards estimates 
that the entrance door of the average home 
opens and closes 15,000 times a year. So 
the importance of adequate hinging is obvi- 
ous. This table gives recommended hinge 
sizes for various doors, 


up to 9) 
np to 43" 6" 
Doors larger than 21%" thick and 43” wide take h 
duty, ball-bearing bu 


All hinge dimensions above refer to the 
length of the joint, not to the spread of the 
leaves, To figure the proper width of butt 
hinges, double the thickness of the door, 
add the thickness of the trim, and deduct 
¥” for doors up to 2%” thick, Deduct %” for 
doors up to 3” thick. For example, a 
door with no trim would require a butt with 
a leaf spread of 3%”, 

Pivot hinges (that’s one pictured at the 
top of this column) have a much more re- 
stricted use than butts, You'll find them on 
heavy gates, the doors of farm buildings, 

nd sometimes on garage doors. The strap 
part of these hinges has a loop at the end 
that swings on the pivot. Shutter hinges are 
similar, except the straps are offset to let 
the shutter swing flush with the ing. 

For fancy jobs, you can’ use decorative 
hinge straps. These are dummy plates that 
fasten over the mortised leaves of a stand- 
ard butt hinge. They give the effect of an 
ordinary hii You'll frequently find them 
on massive entrance door END 
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EIGHT COMMON BUTT HINGES 


REGULAR BUTT, 
SWAGED 


ail: SS 


ara aye 


=e 


LS Nie 


TABLE HINGE 


HALF -SURFACE 


INVISIBLE 
HINGES 


CHEST HINGE 


SEMICONCEALED CABINET 


CABINET OFFSET 


SCORE AROUND 
HINGE WITH 
SHARP KNIFE 


ets ATTACH HALF 


OF HINGE 


SWAGED BUTT, 
MORTISED 


FLAT BUTT, OR 
CONTINUOUS HINGE 


DRILL THROUGH 


INSTALLING A DOOR BUTT 


\ HOLDING HINGE 
FOR FASTENING 


MoRTISED 
CHEST HINGE Pa 


FULL-MORTISED 
BUTT 


FLAT BUTT 
‘ON OUTSIDE 


LOCATING HINGES HINGING CHEST LID 


What’s Your 
ngenuity | 
uotient? 


Even hanging by my toes, 1 can 
drive nails where I want “em, I stick the 
nail on the magnetized end of a X” drill rod, 
slip the rod in a brass %” pipe, and hammer 
the other end.--M. P. Schuler, Milwaukee 


I was driving 
through a field 
22 miles from town 
when a rock knocked 
the drain plug off the 
nkease, A friendly 
camper offered me a 
supply of lube if 1 
could find a substitute 
for the broken plug, I 
folded a rag into a 
pad, covered it with 
rubber cement, and 

id it in the center of 
a’ board, With the board under the engine 
so the pad covered the hole, I pushed it up 
tightly with a jack, Then I wired the board 
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Trying to bend conper: enbing 
without proper tools usually winds up wi 

something looking like a batch of leftover 
macaroni—collapsed and full of ki At 
least, that was my experience until I tried 
this trick, I didn't have a set of bending 
springs but I did have a step pulley, Using 
the step that corresponded to the radius 1 
wanted, I just bent the tubing around the 
pulley.—A.G, Werschky, Bay City, Mich. 


to the engine block and drove back to town. 
Very little oil was lost.—Joseph Singerman, 
Manhattan, N.Y. 


Deep freezing helped me install 
valve-seat inserts. Instead of heating the 
bl the area of the seats, I used a carbon- 
dioxide fire extinguisher to cool and shrink 
the inserts.—J .E. La Hue, Hermiston, Ore. 


Have you pulled off a smart one lately? We 


emment postcards only. 
not be acknowledged or returned. 


Plastie 
Night-Lights 
the Nurser 


HEERED by the 

glow from this teddy- 
light, most youngsters 
drop off to sleep readil 
even though it's left bur 
the ‘night through, it 
play tricks with your el 
bill, for plastics have a way 
with light. A small bulb feeds 
its illumination into the bot- 
tom edge of the cutout figure. 
The clear acrylic plastic pipes 
it through to its outer edges. 
and also spills a portion of it 
from every scratched line in 
the surface. The nursery fig- 
ure was designed with speci 
regard for its light-spilling qualities by Na- 
dine Walton, of White Plains, » 


? sor rasye 
picce of i” 
clear plastic is needed. Enlarge the squared 


For this size lamp a 5” by 7 

drawing, jigsaw the outline, and seribe the sacra ects 
internal markings with a hand grinder or 
vibrating engraver. Polish the bottom edge 


cANONLARAA 
only; the others should be smoothed and — 
frosted with sandpaper. You can give the bias 
gure an added flip by heating and twist- aaa 
ing the peak of the cap and the candle flame 000 HOLE 

A plastic rattle or bath ball 4” in 7 
can be used for the base. It is sawed in half Sao 


and the top slotted to receive the figure. 
The two halves are held together with d 
orative cellulose tape of a contrasting color 
For the stand, cylinder 
came in hand turned in the 
lower part and it was fitted with a wood 
disk as shown in the drawing. Any sq 
or cylindrical section could be used in place 
of this. If it is solid, turn out a cavity for 
the bottom of the ball. 

A 115-volt radio pilot-light bulb or night 
light is amply bright. The photo shows a 
good dodge. A 650-ohm, 10-watt wire- 
wound resistor is wired in series with a 
watt bulb, It doesn’t reduce light output 
h, but it does cut down the current 
keeps the base cooler and increases 
bulb life—R. Gorman, Manhattan, N.Y 


OOO 08 FIER O15 


‘The clear plastic fi 
its frosted edges 
le of a baby's 


ure lights up only alon 
scribed lines; the base, 
le, spreads light evenly 
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Keeping the 
Home Shipshape 


4 


A bath rack for the country cottage may be 
improvised from any length of wood and_a 
few clothespins. It's best to drill the wood for 
the heads, although glue and nails may serve, 


Lawn chairs of the type shown can be given 
more elbowroom by adding a concealed, 
pivoted arm below the regular one. Recesses— 
or holes—in the lower arm hold glasses. 


A child’s toy rake, fitted with a longer handle, 
makes a fine special-duty garden tool, It gets 
under hedges and into narrow corners where 
regulation rakes can’t be used, 


When you take down curtain rods, towel 
racks, and similar fixtures for moving, tape all 
loose’ hardware to the large pieces. It will be 
handy for putting them up in your new home, 


‘There’s no need to sor to pick up threads 
or other small bits from the floor or rug. Do it 
with a stick by fastening any kind of gummed 
tape-sticky side out—to one end. 
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Greater foot freedom can be obtained by A short piece of rubber hose or tubing 
folding a 3” tuck in the top sheet when making slipped over the tip of a kitchen faucet as 
up a bed. The tuck, near the foot, allows toes. | shown lessens the danger of breaking or chip- 
to stretch without pulling out’ the sheet. ping glasses when they are washed or filled. 


‘Tie « knot in clothes that are badly yoiled or | Powder puffs that have outlived their useful- 
stalved before putting then in’ the i. ness in the boudots ure still good for clesning 
The knots will ve rem er and ares polishing shoes, and the 
these items” special ike. Save them in a wide-mouthed jar. 


Slip a curtain rod across the top of a three- for hanging coats. The screen can casily be 
panel folding screen when you need extra space’ folded out of the way when your guests leave. 
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Pedals Drive Rowboat 


Tur, Aquacycle®, manufactured by Aqu: 
cyele Co., Inc,, of Covington, Ky., fits st 
ard rowboats and leaves both hands free for 
handling rod and reel, Pedals turn a shaft 
that drives a propeller to move the boat. 
Clamps, similar to those on outboard motors. 
hold thé Aquacycle to the transom. Shifting 
the weight of the body from side to side 
the boat, 


Low co 
of these inflat 
tured by Bilnor Corp. 
one pictured above is 72” long, weighs 5 Ib. 
inflated, and is priced at . A smaller 
model, 36” long, weighs 2 Ib, and costs $10. 
The larger boat has four separate air cham- 
bers in the sides and a level, inflated bottom, 
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veight are two features 
inylite® boats manu! 
New York City. The 


Old Blades ke Chisels 


Ax op pocket knife may be given a new 
1 life by grinding the blades to form 
The tools are especially help- 
ful in model building, If used with a straight 
thrust, the blades will not fold.—Victor H. 
Lamoy, Upper Jay, N.Y. 


Outboard Funnel Has F 


I stave this funnel 
for my outboard from 
a large beer can—the 
kind with a neck, Cut 
the bottom out and 
solder a piece of fin 
mesh screen in its 
place, A piece of 
cloth held around the 
neck by a rubber band 
finishes it.—Lea 
Schultz, Jacksoncille, 


Reflectors Spot Float 


Licnr from your boat will show up buoys 
or floats if you solder ghass-jewel reflectors 
to them. This is also a good trick for trotline 
floats: boats passing at night aren't so apt to 
snag them. Clip the screw off the reflector 
and solder the glass holder to the float, Us 
regular bicycle reflectors.—Arthur Trauffer, 
Council Bluffs, Ta. 


Clip Starts Nail in High Spot 

Ir’s easier to start, 
Is in overhead 
areas if you install a 
clip on your hammer 
as shown here, Slip 
the nail head under 
the clip, tum the 
hammer sideways, and 
start the nail with one 
blow. Then slide off 
the hammer fin- 
ish the job. 


Razor Sands Curved Surfaces 


Fon sanding small 
work, especially if it 


“AAA 

has curved surfaces, a id 
afety razor makes an | 

excellent holding tool | 

for the sandpaper. a 

Simply tuck the edge: 1 


of a small rectangular 
piece of sandpaper . 
hetween the head and comb of the raz 
nd tighten the handle in the usual way. 
Sharles Moffett, Jr., Lawrence, Kan 


Twins Ride in Double-Decker 


Taxinc their twins for an airing no longer 
is a problem for Mr. and Mrs. H. W. Jones, 
Springfield, Ill. Fabric seats are sling be- 
tween crosspieces on the tubular-steel 
of the two-level stroller Papa built. 


Old Brass Seale Holds Flowers 


Yeans ago this old scale was weighing 
farm produce, Today it is an unusual con- 
versation piece in a living room. Its pan 

a fine spot for displaying flowers, 
ivy, or seasonal decorations. 

The brass face was shined with steel wool 


lacquer. The hand, hook, and su 
ring were lacquered bright red. Chai 
pan were enameled black, Gold paint was 
used to highlight the chain links and pan 
edges, and to put a simple design on the 
pan sides. A bird-cage bracket acts as a 
—Walter E, Burton, Akron, Ohio. 
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n is similar to a butcher's table—built 
up of pieces bolted and glued together. 


4, Sides of assembled block are covered with 
strips of maple about 3/16" thick. Held by 
countersunk wood screws, these cover bolt 
holes, They may be removed to tighten bolts. 
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Kitchen Chopping 
Block of Maple 


SSEMBLED with bolts and glue, 
pieces of maple form a rugged ki 
chopping block, It 
meat, cracking bon 
bles, 
The step-by 
struction of 


nd chopping vegeta- 


step photos show the con- 
Ib. block that measures 2%” 


four-block unit is 
bolt. Use jiz to position blocks for drilling or 


lamp several together and bore them. 


After sanding chopping surface and side: 


paraffin is applied to top. Bottom is covered 
with sheet cork or leather that acts as cushi 
Small maple handles are screwed to ends 


by 7%” by 9%”. Maple is one of the best 
woods to use since it is dense grained and 
hard, The chopping surface is formed of 
end grain, 

‘After you've cut out the pieces and assem- 
bled the block, the chopping surface should 
be impregnated with paraffin, I used a 250- 
watt infrared lamp to heat the wood so the 
wax would penetrate it. You can also warm 
the wood with an electric or gas heater, but 
be careful not to scorch it, When the wood 
is warm, paint the melted wax on with a 
brush or swab, After it has cooled, scrape 
off any excess with a putty knife. The paraf- 
fin coating discourages the penetration of 
meat or vegetable juices, and yet has no ef- 
fect on the taste of meat or vegetables.— 
Walter E, Burton, Akron, O. 


Base Raises Portable 


Porrante typewriters can’t be used 
on most desks with typewriter wells, The 
machine sits so low that the carriage 
would strike the sides of the well as it 
is moved from side to side. To get around 
this, I built the simple base shown in the 
photos above. It raises the portable so 
the carriage will clear the sides of the 
well, The base mbled of %” 
stock and held to the desk leaf by screws, 
The typewriter may be bolted to the base 
Si, Pamchsok ioseesobenn ao ah or held in place by metal clips—John 


bied on two %” by 8%” bolts, one through each M. Avery, Dexter, N.Y. 


outer five-block row. Holes in each outside block 
are counterbored to boltheads and nuts. 


14x 134 x 2%" 


He wore Hand Truck Rolls on Tracks 


Tue. base of this hand truck, rolling on 
caterpillar treads, pivots to conform to the 
SOR SOL HEADS pitch of stairs or curbs. It also locks in a 
closed position for rolling on level surfaces. 
Other features include expansion-type 
andi bole locations. | rakes and concave crossbars for han- 
ailuble to engaxe nuts 1 dling round objects, The maker is Ame 

can Machine Works, Inc., Racine, Wis. 
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If socket wrench is not 
in recessed holes, slot he 
be used to turn them. 


ON this glider is up, your voice is your 
control line, it yell, and the rudder 
flips over to change direction. The new sonic 
control, developed by A-J Aireraft Co., Port- 
land, Ore., takes remote piloting of models 
out of the licensed radio bands. The unit 
will be available in a 36” glider late this 
year for about $25, 


VENEER EAR 
(NSIOE FUSELAGE 


/ seams 
FUSELAGE 
MEMBER 


uacner [= 
UNENERGIRED 


euppen 
NEUTRAL tine 


Magner 
ENERGIZED 
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Challenging pilots to find thermals and 
keep gliders up by skillful maneuvering, the 
sonic control opens a new contest field, With 
no signal, the ship shown flies in a circle. 
Time your shouts properly, and you can 
make it fly in turns, figure eights, and spirals. 
Its sound-sensitive “ear,” tuned to a pitch 
of about 256 cycles (middle C on the piano) 
is said to respond to shouts within 100’ and 
to a horn up to 400’, Muscle power for the 
rudder is provided by rubber bands working 
a magnetic escapement, which is triggered 
by two midget flashlight cells. 

The glider’s ear is a diaphragm of thin 
veneer. A linkage pivoted to it carries a 
contact point. Held against this by a hair- 
spring is another pivoted contact. The cir- 
cuit is normally closed, holding the escape- 
ment at right or left rudder. A sound im- 
pulse vibrates the diaphragm contact away 
from the other, opening the circuit, 

A sustained sound leaves the magnet un- 
energized, and the bell-crank spring. pulls 
out the tooth near the magnet to hold the 
escapement latch in one of two neutral posi- 
tions (A in the drawings). When no sound 
signal vibrates the diaphragm, the contacts 
stay closed, the toothed bell crank is drawn 
to the magnet, and its other tooth engages 
the latch as at B, giving left or right rudder, 

A short note breaks the circuit only for 
an instant, the latch being released for a 
full half turn and caught again as at B to 
give opposite rudder. 


Bugay-Top , 
Awnings for | 
Your Casement 


Windows 


| Bhvcteeg adding comfort and a pleasant 
bit of color to your home, you'll find 
these homemade awnings a considerable sav- 
ing over ready-made ones. They're easy to 
put up and take down, and they're especial- 
ly suited for casement windows that swing 
outward, The hip gives ample clearance 
without requiring a frame mounted high 
over the window, as is usually necessary with 
conventional casement-window awnings, 
Fittings can be bought at a hardware store, 
L used X” galvanized pipe with the end tips 
hinged in brackets screwed to the wall. Hems 


are sewn in the fabric as indicated in the 
stitching diagram. After the pipes and k” 
rod are inserted in the hems, the arms are 
screwed in place. 

To keep the fabric taut from side to side, 
the edges are wired to the arms through 
grommets. Sash cord, or clothesline of good 
quality, is tied to each end of the lower pipe 
and carried through the grommets and pul- 
leys. Use a double pulley on the side of the 
awning where the pull cord hangs down. A 
cleat, screwed to the window frame or wall, 
holds the cord.—Hi Sibley, Nuevo, Calif. 


STITCHING 
DIAGRAM 
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Cireus Animals 
March 
from the Oven 


This is the leopard. 


HESE plastic beasts—added attractions 
on any knickknack shelf—start life flat 
on their backs. They're simply forms 
from a 3/16” sheet of plastic. You 
them in the oven and bend them to sha 
Use an acrylic such as Plexiglas® or Lu- 


Like other figures, it was Iai 


NS ON if sabares | | 
i i 


ut by doubling the half patte 


cite®, Lay out one of the patterns shown 
below or, if you're handy at the drawing 
board, design your own animal, Transfer 
your selection to the masking paper on the 
plastic. Then cut to the outline with a 
jeweler’s saw or jigsaw, File the edges 
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Plastic bear, top, and elephant are nice gifts. 


smooth, rounding the bear’s paws, the 
phant's' trunk and ears, and the leop: 
long tail, Drill holes for the eyes. 

On edges that are too close together for 

filing, use folded strips of fine emery cloth. 
Some edges, too, will be more accessible 
after the figure is bent to final shape. In 
any case, the edges should be smoothed but 
t polished, 
‘0 form the animals, strip off the mask- 
ing paper and lay the plastic on a clean, flat 
surface in a hot oven, 275 deg. F. When 
it’s pliable, remove it with gloved hands and 
bend the body, That, and the tail, is prob- 
ably all you'll have time to do before the 
plastic cools and rehardens, Shape the re 
maining parts by local heating. You can 
dunk them in boiling water until pliable or 
hold them close to a heating element. 

In that way, curve the necks, heads, ears, 
tails, and such. Insert tacks or beads for 
eyes. Sequins, cemented to the plastic, 
complete the leopard. And don’t forget that 
nice feature of thermoplastics: if you're dis- 
satisfied with the finished pose, put the 
whole business back in the oven and start 
over—Doris Aller, San Francisco, Calif. 


d's 


Pen Stand Cut from Plastic 


Tuas gleaming desk stand for a foun- 
tain pen can be turned out in one eve- 
ning, It's a low-cost project, too. All you 
need in the way of material is a square 
of ¥” or 5/16” plastic and a short piece 
of ¥” plastic rod. You can buy the pen 
socket at a stationery store, or oeaea 
lift it from an old desk set. 

Square up the base and find the cen- 
ter with diagonals, Cut out the disk with 
a jigsaw or a fly cutter. If the latte 
grind the bit so it'll leave a rabbet on the 
disk, Then round the edge of the disk 
and polish it, It also may be necessary 
to clean up the hole in the base with fine 
sandpaper, especially if you sawed out 
the disk. 

Next saw off eight 4” sections of the ” 
rod, Sand these smooth and polish them. 
Cement four of these pieces to the base 
as legs and the other four, overhanging 
the hole, as supports for the disk that 
holds the pen ‘socket.—M. J. Moch, Ja- 
maica, N. Y 
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Miniature P’ x 

Tuose drab little red flowerpots can be 
dressed up as decorative additions to a win- 
dow sill or shelf, Just encircle the pot with 
a picket fence, Cut pickets from scrap, long 
enough to suit the height of the pot, and suf- 
ficient in number to fit closely around its bot- 
tom diameter. (I used 27 pieces in the one 
shown here.) A jigsaw makes fast work of 
the taper, or you can shape ripsawed strips 


To Hol 

A section of old tire casing, cut as shown 
in the drawing, provides a handy er for 
ortment of wrenches and other small 


an as 
tools, The handles are simply elongated 
holes cut near the bead with a sharp knife. 
A piece of casing 12” to 15” long will hold 
a surprisingly large number of tools.—Victor 


H. Lamoy, Upper Jay, N.Y. 


Swabs Help Clean Guns 


Corron-riprep swabs—the kind used with 
babies—ease the job of cleaning and oiling 
hard-to-get-at places on revolvers and rifles. 
They also may: be used to touch up small 
worn spots with gun-bluing solution.—Capt. 


ket Fence Encloses Flowerpot 


on a power sander. Make the spacers from 
x" dowel, drilled lengthwise and then sawed 
into 3/16” le y slicing sections off 
thicl led rubber tubing. Assemble with 
wire, inserting a spacer between each picket 
at the top. Fasten wire ends as shown, Paint 
the fence to suit. This one has white pickets 
and red spacers.—Dick Hutchinson, El 
Monte, Calif. 


Gadget Sharpens Table Saws 


Oxy two adjustments are necessary to 
sharpen most home works 
blades 


able ma 
and 13/16” centers. Calibrations onthe file 
holder gir d uniform pitch, and 


the guide arm sted to the correct 
angle and held by a single wing nut, The 
file is fixed in the holder by a setscrew. It’s 
priced about $7 by the Sure-Sharp Manufac- 
turing Co., of Santa Ana, Calif, 


Workbench Hopper Gathers Litter into Paper Bag 


AFTER you've finished a job, the top of 
a workbench is usually cluttered with saw- 


dust, scraps, and miscellaneous debris. The 
hopper above takes care of that problem. 
Its convenience is evident from the 


photos. When you're through, just turn 


back the hinged top and brush the debris 
into the hopper. A paper bag tied to the 
bottom collects it. When the bag is full, 
empty it or put on another, The top of the 
hopper is about %” below the level of the 
benel thur H. Smith, Hawthorne, N. Y. 


Oxygen Cartridge Keeps Minnows Alive in Pail 


FisHenme 


ly in bait pails t 


Minn., 
mak 
at $: 


this task 
it co 


When a 
to the valve uni 


Asu trays tumed from wood or plastic 
can be lined with stove cement. This solves 
the problem of finding a glass liner to fit, 
or turning the tray to suit one on hand. 

Cut anchor grooves inside the tray. With 
a smooth paddle, apply a coating of cement 
about 1/16” thick. Rough-finish at a very 
slow lathe speed. When thoroughly dry, 
smooth with emery cloth and steel wool. If 
your cement is the water-thinned type, use 


ANCHOR 4 
GROOVES > | 


ge water frequent- 
keep minnows alive, 


but Occo Products Co. 
new 


claims _ its 


three cartridges of compr 
Pt rtridge i: 


twist of the valve releases oxygen 
One cartridge is said to keep a do: 
alive for 24 hours. 


Minneapolis, 
Min-O-Air® 

Priced 
unit and 
sed oxy 
connected 
seen at right, a 


Plastie Sight Gives Full View 


Wuen you equip a shotgun with a new 
rear sight made by Speedsite, Inc., of Grand 
Rapids, Mich., you have all the advantages 
of a peep sight—plus the ability to see the 
full target area simultaneously. It consists 
of a block of clear plastic encased in « metal 
clip. A hole drilled through the plastic 
serves as the peep sight. 


ll ay 
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1. Ripping « rabbet by this method protects 


the flange. Inset shows a conventional br 
serviceable construction for drawer corners. 


2, Shupers cut rubbets in a single operation 
Make the rabbet a little longer than finished 
size so it can be sanded flush after assembly. 
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How Power 


Tight-fitting box corners need well- 
cut rabbets and miters. Power tools 
make aceuracy almost automatic. 


By Edwin M. Love 


AYBE there's no easy road to success, 

but there certainly are shortcuts, Power 
tools are the woodworker’s road to speed 
and accuracy, You don’t have to train your 
fist for the struggle with rebellious hand cut- 
ters when a fence or gauge can guide work 
past moving blades more accurately than 
the most practiced hand, And because they 
take so much of the sweat and labor out of 
woodora! power tools enable you to 
try construction that would be impractical— 
if not impossible-by hand, Locking joints 
used in assembling drawers and chests are 
good examples, 

Regardless of whether th 
hand or power tools, rabbets and miters form 
the basis of box corners, In constructin 
drawers for cabinets, carpenters general 

se rabbets in the assembly shown in th 

1, Although they have no lock- 
ing effect in themselves, such joints stand 
constant service, The rear ones, being nailed 
from sides and back, almost never separate; 
the front ones may tend to loosen but can 
easily be nailed again, 

Deeply rabbeted box joints are almc 
neat as the mitered variety, since the 
flanges veneer the ends of the butting sides, 
The setup shown in Fig, 1 is excellent for 


y’'re made with 


3. End miters can be made quickly with a 
combination blade on a circular saw. Tilt the 
table or arbor 45 deg. Use hold-down clamps. 


Tools Make Box Joints 


ripping any rabbet, especially as it protects 
a thin flange from damage. While the cheek 
is cut, the piece is supported by a high 
auxiliary fence against which it is pressed 
with a wooden spring, Saw the shoulder in 
the usual way, guiding the work with a 
miter gauge, 

Even better than the circular saw is the 
shaper, which completes a rabbet in one 
pass, In Fig. 2 the outside face of the work 
is shown resting on a stiffening board, An 
auxiliary head screwed to the miter gauge 
prevents splitting as the cutter emerges. 
After rabbeting one side, turn the piece en 
for-end to cut the other, A length gauge 
(shown in Fig. 3) should be set to catch 
the shoulder of the first rabbet. 

An ordinary combination blade on a cir- 
cular saw is good for cutting rough end- 
miters, Tilt the table or arbor 45 deg. The 
hold-down clamp pictured in Fig, 3 pre- 
vents creeping. If you don’t have this type 
of clamp you can use an auxiliary head on 
the miter gauge and drive a few small points 
through the face to grip the work, Test all 
setups on scrap before taking cuts on the 
work, Faulty miters are easily corrected 
with a sanding disk or belt, but here again 
the setting must be accurate. 

Stock that isn’t over 4” in thickness can 
be readily mitered with a diamond-shaped 
cutter mounted on a shaper, Accuracy is 
sure because of the precision grinding of 
the knives. It’s essential that the work be 
held down snugly on the table as in Fig. 4. 


4. Thin stock can be mitered on a shaper with 
a diamond-shaped cutter. The work rests on the 
it’s held flat by a board and clamps. 


A straight cutter on a drill press will do the 
job too, Tilt the table by removing the lock- 
ing pin underneath it and loosening the 
swivel nut, Groove a board to receive the 
bar of the miter gauge and bolt the board 
to the drill table, To get a longer stroke, 
reverse the gauge from its usual position, 
The setup is shown in Fij 

A tongue-and-rabbet joint that locks from 
one direction is shown in Fig. 6, It’s the 
kind you would use on the front of a heavy- 
duty drawer, since the locking action resists 
any tendency of the front to pull away from 
the sides. There's another advantage in this 
type of joint in that it offers a lot of gluing 
area, On the other hand, you have to allow 
for the tendency of the cross-grained pro- 
jection to split off, 

The drawings show several methods for 
cutting lock rabbets on various tools, In Fig. 
7 the technique illustrated calls for slotting 
the end of the front member with a dado 
head, The same job can be accomplished 
with a shaper if the cutter is long enough 
to reach to proper depth (Fig, 8), Cut 
back one wall of the slot by either of the 
methods pictured in Figs, 9 or 10, using a 
dado head or shaper. It's possible to speed 
up the construction of lock joints by setting 
the saw for one operation and the sh: 
another, The drill press also is sat 
when used as a shaper, 

A modification of the lock rabbet that 
uses a mitered corner to hide end grain can 
be seen in Fig. 11, Procedures for making 


5. Straight cutters, used. shuper-fa 
jer stock. Groo 


SO \\ 


AMTI-SPLTE STRIP, 


MITER GAUGE 


Kt 4 
SLOTTING WITH DADO 
HEAD OR SHAPER 


Lowea curTER TO 


Oy* ENON LEVEL 


(TRIMMING TENON WITH 
DADO HEAD OR SHAPER 


Lock rabbets are useful on drawer fronts. A 
circular saw or shaper makes easy work of the 
few cuts needed to construct the joint. 
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r to the rabbet shown at the left is 
It has the extra advantage of 
e meeting corner, 


oe eee end grain at the 


12. To miter the lock 
cat this additional rabbe 
The front piece is still made as at left. 


the short rabbet and slot are shown in Figs. 
12 and 13, A saw setup for mitering the 
short rabbet is pictured in Fig, 14. The 
table is tilted at a 45-deg. angle and the 
work rests above the dado saw, Mitering 
the long rabbet with a diamond-shaped cut- 
ter (Fig. 15) calls for equal care, Suit the 
dimensions of the rabbets to the firmness 
and thickness of the wood, but try to main- 
tain the relative proportions shown in Fig 11. 
Thickness (1) of the locking flange is half 
that of the outer flange and only a third as 
great as the slot and corresponding rabbet 
in the meeting piece. 

Reinforcing an ordinary miter joint with 
a spline produces a corner joint that is 
amply strong for most applications. Splined 
miters are particularly suited to the small 
shop because they can be made easily on 
common power tools. Miter an end and 
slot the miter near the heel with a regular 
saw blade or a dado head—depending on the 
thickness of the wood—as in Fig. 16, Tilt the 
table or arbor and keep the work pressed 
down securely. 

‘A drill press, used shaper-fashion, also can 
be employed for splining, Figure 17 illus- 
trates a method of slotting with a purfling 
tool. The shank acts like a shaper collar 
to guide the work, Such a tool can be made 
from part of a large nail. File teeth in the 
head and true the shank with a file as the 
spindle tums (Fig. 18). 

Figure 19 shows a joint that locks from 
both directions; it's assembled by sliding 


i 


Wires cance 


CUTTING 
DADO FoR 
~ TENON 


13, The sidepiece is then dadoed to receive 
the front tenon. It would be the same for the 
lock rabbet except for the projecting flange. 


14. Both miters can be cut by tilting the saw 
table 45 deg. and trimming the waste with a 
dado saw, Accurate cutting makes a tight fit. 


the tenons into their grooves, and needs no 
clamping. As there are several operations 
involved, this corner is used mostly for 
special jobs and in production work where 
many pieces are cut with one setup, There 
may be some tendency for cross-grained 
projections to split out; wide lumber must 
be flat or, at most, very slightly bowed. 
Four steps involved in making this joint 
are shown in Fig, 20; this sequence mini- 
mizes the number of machine changes. 
Molding heads with straight blades give the 
smoothest bottom cuts on wide grooves. 
These heads are available for the circular 
saw, drill press and shaper. Double-lock 
corners can be mitered in the same way as 


= 


17. A purfling tool in a drill press quickly 


slots a mitered end to receive a spline. Guide 
the work lightly on the shank of the tool. 


15. A diamond-shaped cutter in a drill press 
or shaper can be used to miter either the long 
rabbet (shown) or the short one at left. 


¥ 
ea 


16. Splined miter be ts can be made easily 
h 


in the home workshop, Slot the mitered end 
near the heel with a regular blade or dado head, 


18. A large nail can be converted into this 
kind of slotting cutter. File teeth in the head 
and smooth and true the shank with a file. 


JUNE 1949 207 


19, There's not much danger of 
this corner coming apart. Wood 


lock join 
locks it from both: directions. 


4 


21. A sloping auxiliary fence 22. On a shaper the table can 23. Bi 


helps to protect the arris. will slide 


the single-lock type, but this requires le: 
ing a small lip on the edge of piece D. 
Most column-corners end up as jointing 
operations involving bevel cutting. It is pos- 
sible to groove a bevel for a spline by tilting 
the saw table to fit the bevel. This way the 
work slides against the fence and the sharp 
arris rests on the table, A better setup is 
shown in Fig. 21, Here the table-is set level; 


Arren finding it almost impossible to 
make tight joints with oak flooring that had 
become slightly bowed in seasoning, I de- 
vised the method illustrated in the photos 
above, The picture at the left shows the 
system I used over most of the floor area. 
A stop block is nailed to the subflooring and 
the jack is tightened to push the oak into 
position. Holes are drilled in the block to 
make it easier to pull the spikes, 
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20. These ure the main steps in making a rabbeted double- 
To finish t 
sary to leave a projec 


Auto Jacks Tighten Joints in Hardwood Floor 


n a miter it would be nece 
e along the edge of piece D. 


p bowls and tubs 


used in splining beveled edges be angled so the mitered edge look better when they're made 
mst the fence. with dowels instead of splines 


an angled auxiliary fence keeps the mit 
face on the table, protecting the arris, Fig 
ure 22 shows a similar shaper setup. 
Handsome candy tubs and nut bowls can 
be built up from scraps of hardwood assem- 
bled as in Fig. 23. Dowels are invisible at 
the exposed ends. Bore dowel holes close 
to the inside faces of the staves and keep 
them shallow, END 


A bumper jack proved more convenient 
in the final portion near the wall, especial 
where the diminishing space prevented us 
of a stop block. This jack might have been 
used as well in the open areas in conjunction 
with the wooden stop. Its greater length 
reduces the number of resettings that are 
necessary, Use small scraps of wood as jack 
pads to prevent damage to the flooring.— 
E. F, Lindsley, North Prairie, Wis. 


Built-in colors are possible. Mix a bronzing 
owder with the peel metal and your 
inished castings will come out the chosen color. 


Both the craftsman and handy man 
will find endless casting uses for these 
products. Some can be carved too. 


By Walter E. Burton 


T’S a rare product that the ingenious 
craftsman can’t put to unexpected use, 
Take, for example, the various metallic ce- 
ments now on the market. These are always 
handy to have in your work kit, if only for 
their regular jobs—filling cracks in metal, 
sealing joints, patching boilers, and the like. 
But that’s just a beginning of their usefulness, 
With these preparations, you can mold an 
endless variety of small objects, Some of the 
cements can be carved with ease, 
For both the craftsma id hi 
this opens a big field of possibilities, A ship 
modelmaker can cast capstans, anchors, 
hatches, propellers, buoys, bitts, and other 
ship-model fittings, A model-railroad enthus- 
iast can duplicate such accessories as hy- 
drants, dummy switch stands, lights, trans- 
formers, locomotive domes, and bells, 

In your home, you can restore decorative 
details to furniture, picture frames, and art 
objects. Simply mold or carve the missing 
part from metallic cement. Then apply a 
finish to match the original. Often a surviv- 
ing duplicate part will serve as the pattern 
for a mold. 

Metallic cements are available as dry 
powders, For use, they are mixed with 
water, The type most likely to be found at 
the local hardware store is a general-purpose 
mixture of powdered iron, Others, intended 


ndy man, 
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For a simple casting of original design, you 
can rout a mold in an aluminum or bronze 
block, One for a pendant ornament is seen her 
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Mold cavity is ven light coating of petroleum 
jelly to make the casting release easily, Cup 
grease also be used for this purpose. 


for special jobs, have a base of bronze, alumi- 
num, or other powdered metal, 

Some preparations call for a special liquid 
binder, In general, these are not well adapt- 
ed to plaster-mold casting. It is difficult to 
keep them from sticking to the mold, How 
ever, some products of this kind are ea: 
carved. Hercules Plastic Metallic Solder? is 
n example, 

Most of the water-mixed, powdered-metal 

cements lend themselves well to cold cast- 
ing. Modeling clay provides the simple: 
way of forming a mold. Get the type of clay 
that is waterproof and softened by h 

An infrared drying lamp is an ideal he: 
source, When the clay is sufficiently soft, 
you can either press the object to be repro- 
duced into the clay or press the latter against 
the surface to be copied. Pull carefully away 
without distorting the cl: For extra 
strength, cool the mold in a refrigerator. 

‘A one-piece mold like this is the simplest 

nu can make, ‘The job can also be done in 
plaster (See Fig. 1 in the drawing). 

Place the pattern on a flat surface with the 
smaller end up. Set around it a greased wall 
of cardboard, tin, or wood, Then pour in 
plaster and let harden, In use, the mold is 
turned upside down, 

_ Some objects (for instance, the capstan in 
3) won't “draw” from a one-part mold. 
Hence, a two-part mold is required, In foun- 
dry work, these often are made from a split 
pattern, but you can manage by pressing 
the pattern in carefully to its center line or 


ment, 
one being bent to a loop for mounting cross. 


widest diameter (Fig. 2). When the plaster 
is hard, grease the mold surface and pour 
the second plaster part. 

Watch out for projections that will lock 
into the plaster (Fig, 3), In such cases, it 
may help to turn the pattern 90 deg. You 
can often shape an undercut part while the 
work is in the filling cavity, as in the case of 
the locomotive dome (Fig, 4). 

In making a plaster mold, add dry plaster 
of Paris to a small quantity of water, stirring 
until you have a fairly thick mixture, Coat 
the pattern with petroleum jelly or cup 
grease, Allow the plaster to set for several 
hours before removing the pattern, Then 
wash the grease off the plaster with lacquer 


File is used to smooth edges of a button cast 
in the modeling-clay mold scen at left. Also 
note tie button that was used as a pattern. 


Casting lifts easily out of mold after cement 
has set. This takes only a few hours. For full 
hardness, put the ornament aside a day or $0, 


thinner and coat the mold cavity and adjoin- 
ing surfaces with shellac or lacquer. 

Finally, coat these areas thoroughly, but 
not too thickly, with grease. The mold is 
then ready to receive the cement mixture 

For casting in modeling clay, you ean use 
a general purpose variety of iron cement— 
Smooth-On No. 1®, Fix-lron®, or Boyer’s Iron 
Cement®, For reproducing’ fine detail, it 
may be better to pick a fine-grained type, 
such as Smooth-On No, 4AAt 

To the powdered cement add enough 
water to make a soft putty: the less water 
the better, but the putty’ should be thin 
enough to’ flow into all parts of the mold 
Puddle the mixture into the mold with 


po) 
= 


Button is drilled as if it were made of solid 
metal, Some cements may not withstand such 
work, however. It's best to make a test first 
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A two-part plaster mold is made in this wa 
Here pattern is in place. It and the hardened 
first half are greased before adding plaster. 


e is washed from 
» coated with lie 


oa igh 
and greased again before puddling in ce 


A hollow casting, made of iron cement. looks 
like this when mold is separated. The ceramic 
duck in background was used as the pattern, 


212 porutar science 


thin stick or wire to eliminate air bubbles. 

The cement usually will harden enough 
within a few hours for removal from the 
mold, but it may require a day or so to de- 
velop maximum hardness, You can reinfore 
the casting by embedding iron wire, bits of 
wire screen, or coarse cloth in the cement. 

One disadvantage of a general-purpose 
cement is that it may expand considerably 
‘on setting. This may cause it to crack if 
used for a large casting, The little duc 
shown in the photographs split in two on the 
first attempt, This was prevented the next 
time by leaving the center of the figure 
hollow. The cement is worked in with a 
palette knife or similar tool through the 
opening, Some special-purpose cements, 
for instance Smooth-On No, 5 and No, 7®, 
are less metallic and do not develop expan- 
sion cracks so readily, 

After taking « casting from the mold, set 
it aside to harden further, However, ‘you 
can smooth rough spots, remove the flash, 
and fill air holes while the casting is semi- 
hard. For this smoothing and filling, a thin 
mixture of a casting-repair cement (such as 
Smooth-On No, 4AA) is excellent, 

There are two ways of coloring the fir 
ished casting. When mixed with dry ce- 
ment, the gold, bronze, silver, and other 
powders sold by paint stores will impart a 
color to the finished job, But th not ver 
economical, since you must use powder in 
considerable quantity, Also, you may weak- 
en the cement itself, 

The better way is to'use paint, lacquer, or 

mel. If the casting is iron cement, paint- 
ng is desirable to prevent rust. If no color- 
ing is desired, clear lacquer will serve, 

When thoroughly hardened, most pow- 
dered-metal cements can be filed, ground, 
or sanded to remove high spots or roughni 
But this should be done with care, General- 
purpose cements tend to crumble under the 
action of a file or other tool, Abrasive cloth 
or paper is probably best. 

If you'd like to try your hand at modeling 
instead of casting, these cements also pro- 
vide good material, When first mixed, the 
cement can be molded with the fingers. 

A wire skeleton will reinforce the cement. 
In ‘order to avoid the cracking that may 
occur in large masses, build up the wor 
a little at a time. Most metallic cements 
harden fast enough to enable you to achieve 
the final shape in a reasonable time, How- 
ever, you will have plenty of time for detail 
shaping with a knife or other tool. END 
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Model and Clock Gears Hemeved by Midget Puller 


Gean pullers, routinely used with hus! 
work, are equally valuable for removing 
clock gears or model wheels from press-fitted 

8, is one, hacksawed and filed from 
bar stock, will not apply excessive inward 
pressure on the teeth of a gear. To use it, 
adjust the screw until its end rests on the 
shaft and the fingers are under the edge of 
the gear. The conical disk is then turned 
down until it touches the arms lightly and 
holds them in place. Then th w is 
turned, both the disk and yoke maintaining 


Automatic Clutch Is Compact 


Avaiane in sizes down to 3X” in dia 
eter, a new line of automatic centrifug: 
clutches made by the Salsbury Corp., of Los 
Angeles, is suited for use in motor scooters 
or bikes. lawnmowers, power saws, and sim- 
ilar applications, As engine speed increases 


above idling (when 
the clutch is dise 
guged), steel balls in 


arter” spring 
out radially in the 
sliding ramp. This 
causes the sheave to 
be gripped between 
the clutch facings. Up 
to 10 hp. can be tr 
mitted by the clutch. 


ove 


ion as the shaft is pressed. 
Make the yoke first, drilling and tapping 

the center hole and drilling the two %” holes 

for the pins. Hacksaw out the two arms, 
aping the gripping ends to suit the work. 

Cut a rough disk of 4” stock, drill and 

20, and turn it in the 


is with 4” pins, 
” stove bolt, its end 
rves as the screw, 
izabeth, N. J. 


lightly headed over. A ¢ 
either cupped or pointed. 
—Richard C. Collins, Jr 


Wrenches Mounted on Tools 


SPECIAL wrenches used on 
other power tool won't get misla 
if you provide a special resting place for 
them, Here two 6-32 screws and tubing 
spacers keep a jigsaw wrench on the tool's 
overarm.—Glenn A. Wagner, Delmar, N.Y. 
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¢ NEW SHOP IDEAS 


GUIDE BUSHING. 


nsitive Tap Guide. Drill-press 
tapping assures squareness, but it has draw- 
backs. The mass of the spindle will often 
mask tap resistance and hence cause break- 
age. And usually the threads are too fine 
to advance the spindle, requiring you to feed 
with one hand. This device overcomes both 
drawbacks. A bushing drilled a running fit 
for tap shanks is chucked. Tighten. the 
collar on the tap and lock the spindle feed. 
Turning the collar by hand gives sensitive 
eontrol.—Joseph Tracy, Manhattan, N. Y. 
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Salvage Solder. 
If you want to keep 
an eye on workshop 
pennies, save waste 
bits of solder. Melt 
them in a ladle, or 
even a tin can, and 
pour into a length of 
aluminum angle held 
on a couple of wood 
blocks. The strip of 
solder comes free read- 
ily.—R. J. Carabin, San 
Antonio, Tex. 


ALUMINUM 
ANGLE 


Try White Lead. Commonly used 
for lubricating tailstock centers, it’s also 
good for running in tight or rough bearings. 
Its heavy body prevents damage to bearing 
surfaces. Coating both members of a press 
fit with white lead will keep them from seiz 
ing. Apply it to work on which you want to 
ut clean, smooth threads, either in the lathe 
or with a die. For turning a good finish on 
steel, leave a few thousandths, coat with 
white lead, and take a finishing cut with a 
fine feed at higher speed.—J. J. McDowell, 
Atlanta, Ga, 


Cup Lubrieates Center. You can 
forget the oil can and concentrate on the job 
if the tailstock center is fitted with a grease 
. The self-lubricating point is especially 
good on heavy work or repeat runs. Ann 
the center, drill and tap it for a X” pipe 
nipple, and drill a small hole dead center in 
the point to meet the threaded one. Re- 
harden the center and mount a grease cup 
on a short nipple to raise it above the ram 
for easy filling. Use soft cup grease—John 
C, Albright, Santa Monica, Calif. 


Lathe Pans from 
Chip pans for lathes 
discarded oil drums, 1 
light and 
hazard because they don’t absorb cutting oil 
Cut out the top drumhead with the bu 
hole, Split the drumin two lengthwise, th 
oughly clean the in 

open ends together. Shape and weld on 
strap-iron feet to prevent tipping 


Drilling Round Stoek. You can 
drill accurately on diameter even with an 
electric drill with this simple jig. Weld or 
silver-solder a 2” length of steel tubing to 
a short piece of angle stock. The tubing 
must be a running fit for the drill, or bushed 
to suit, and positioned accurately at 45 deg. 
to both faces of the angle as well as at 90 
deg, to its long dimension. If accurately 
made, the jig insures a true hole 

ally, Just hold it on the work firml, 
above. 


Pin Yanker. 1 
Working by impact, 

this cotter-pin puller 

gets even stubborn 

ones out fast. Grind 

one end of a 12” 

length of 3/32” steel 

wire to a sharp point 

(a heavy bicycle spoke 

will do). Anneal the i 

sharp end, bend to a | 

short hook, reheat, and | 
quench to harden. The H 


hammer is a 3” length i 
of steel bar stock slid- —/ 
ng freely on the wire, ff 
Bend a good-sized ! 


loop on the far end of 
the wire, or braze on 
a nut or the spoke 
nipple, for the ham- 
mer to strike against 
in use.—J. W. Rocke, 
Globe, Ai 


f 


iting for Tapers. Having to tun 
Jot of Morse tapers on the lathe, I cut a 
piece of sheet metal to a good fit in the tail- 
stock taper, leaving a straightedge on one 
ide. For external tapers, I run the tool or 
n indicator up along this as shown, For in- 
ternal ones, I turn the gauge to the back.— 
H. Moore, Leeds, England, 


Tap Drives 
Serews. A broken 
four-flute tap makes a 
good screwdriver for 
recessed-head screws. 
Grind the points to 
fit, or anneal and file 
them. A regular tap 
wrench gives enor- 
mous turning lever- 
age—Victor H. La- 


moy, Upper Jay, N.Y. 
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Refleeto id on Tripod. A sup- 
port for a foil-covered cardboard reflector 
may be made from a hardwood block. Press 
a 4-20 nut in an undersize hole in 
of the block, 
opposite side 
slot to take a thin 
piece of wood that 
you've glued or taped 
to the back of the re- 
flector. Glue this piece 
in the slot, Mount the 
holder on a tilt-top 
tripod.—William B. 
Woodington, Phila- 
delphia. 


Table-Top Photo Bench. A porce- 
lain-enamel top, lifted from a kitchen table 
and turned upside down, makes an excel- 
lent working surface for photo processing. 
If solutions are spilled from the tray, the lip 
around the top keeps the liquid from drip- 
ping on the floor. If you wish, the inside 
of the top can be given a coat of paint. 
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Built to fit most 2%” by 2K” reflex camera 

the Stroba® focusing magnifier incorporates 
lens in a threaded, focusing eyepiece. It 
enlarges and brightens the image you see 
on the ground glass, Stroba Manufacturing 
Co., New York City, prices it at about $8. 


Drain Tile Makes Tank. Glazed 
drain tile, set in concrete, made these deep 
processing tanks for my commercial studi 
Melted paraffin inside prevents the concrete 
from absorbing solutions. Drainpipes, not 
visible in the photo, are buried in the bas 
T've run 3,000 rolls of film through them. 
F. E. Addy, Greenfield, O. 


mp Holds Low-Angle Lamp. 
Many telescoping lamp standards are so 
built that the reflector can be lowered only 
to about 40” from the floor. I got around 
this limitation by using a piece of metal 
tubing and a battery clamp, as shown 
above. When I want low-position lighting, 
I remove the reflector from the top of the 
d and attach it to the tubing in the 
able socket. The wing nut holds the bat- 
tery clamp anywhere on the standard. 
Arthur Trauffer, Council Bluffs, Ta. 


fi 


a 


Une 
Liquid Aets as Filter. Dipping flash 
bulbs in Jen-Dip Red Label® gives them « 
amber coating that makes unnecessary the 
use of a compensating filter for flash color 
shots. No increase in exposure is needed, ac- 
cording to the maker, Jen-Products Co., 
New York City. The product retails for 
$1.50 a bottle, enough for 300 bulbs. 


Sound Syn 
Used with a wire 
Roebuck kit allows sound to be dubbed into 
any hom 
corner of the 
light back to 
n 

movi 
then be adjusted to keep accurate step with 
the recorder. Four disk records are also pro 
vided to supply miscellaneous sound effects 


The mirror clipped to a 
sereen reflects intermittent 
1 printed stroboscopic disk 
When 
the projector speed can 


movies. 


ated ‘corder drum. 


he wire, 


in preparin 


Hookup for Flash Shots. With 
the unit pictured here, floodlight reflectors 
can be used for open-flash shots where house 
current isn’t available. Two 1-volt flash- 
light batteries, taped to a base on which a 
receptacle is mounted, furnish the current. 
Solder the leads to the batteries. In use, the 
cord from the reflector is plugged into the 
battery unit, and the switch on the cord or 
socket is used to fire the bulb, 
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Headlight Reflector 
Focuses Your Flash 


Baz putting secondary light where 

's wanted, this extension flash unit en- 
ables you to focus the beam as needed. 
Four or five of the units can be made for 
the same amount that you'd pay for a single 
complete outfit at a ca store. 

An auto headlight s as the refle 
You can buy these at salvage yards for 50 
to 75 cents. A quarter spent at an auto- 


or. 


socl 

‘Adapt the socket for use by drilling as 
showy. Thrust one lead of the wire through 
this hole and solder to the inside of the 
socket shell. Connect the other lead to the 
center contact with the setscrew. 

Insulating paper on the socket is optional, 
but it a a safeguard against possible 
shorts through the reflector. Sliding the 
socket in and out focuses the light. 

Attach a male plug to the wire to suit the 
synchronizer on the camera, ft a spring 
clamp to the reflector, and you're ready to 
go.—M. M. Jacks, San’ Francisco. 
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Drill a hole lengthwise through the hard fiber 
sert of socket near edge with No. 30 drill. 
This hole ¢ lead of ext 


Reflector neck must grip the socket in fairly 
tight friction fit. Ream it out slightly to take 
the socket plus the insulating paper. 


socket from 
lining from old incandescent fixture 
flash bulbs just fit the 


Midgi 
mato socket shown, 


Adhesive Easel 
Holds Enlarging 
Paper Flat 


(ost with a special gelatin adhesive, 
this plywood easel can be used either 
for enlarging or copying. It also provides a 
handy way of holding paper if you use a 
horizontal enlarg: 
Make the adhesive as outlined below. Be 
sure to stir the first mixture until the cook- 
ing gelatin has dissolved completely. ‘The 
alum solution should not be added until 
you are ready to apply the adh Once 
the alum has been added, the gelatin mix. 
ture cannot be remelted. However 
gelatin mixure can be put aside 
melted. The board can be used repeatedly. 


inch, Just press 
down the paper on board. It peels off easily. 


Dissolve 8 gra 
3 oz. water. This is a hardening 
dissolve ready to apply adhesive, add to hot H 


Mix 1 oz. glycerin and 1 oz. Karo® syrup 

fer. Soak 1 oz. gelatin in this 15 1 
to 120 deg. F,, stirring to 
elatin, Add 50 grains of sodium bisulphite. mixturo—1 teaspoon to each ounce of latter 


e while it’s hot. using a second Press photo paper down firmly. If board isn’t 


Apply_adhesi 
Allow to set for 24 hours. tacky enough, wipe it first with a damp cloth. 


coat if nei 


ZA 
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Remote Switch 
Controls 
Flood Lamps 


‘The relay, double outlet, condensers, and 
flashlight cell are mounted on the cover 
of a standard electrical outlet bos 


4 


4 


(= 


t 


> 
REWOUND OFOT RELAY sb counts ouner 


rs ALL right to ask your camera por- 
trait subject to warm up for the job of 
posing, but don’t overdo it. Cooking him to 
a crisp while you are adjusting lights, cam- 
, and background doesn’t help the pic- 
ture. It just shortens lamp life. Here's a 
lamp dimmer that solves the problem con- 
veniently—a push button at the end of a 
low voltage wire is the only thing you have 
to hold on to. The rest is contained in a 
small box. You can’t forget to dim the lights, 
either, because that’s their normal position. 

A _war-surplus DPDT relay and three 
.1-mfd, paper capacitors (rated at 200 volts 
or higher) may be purchased at many radio- 
parts stores; the rest of the equipment is 
standard hardware. A 24-volt relay was 
used, but the original winding was removed 
and the core rewound No, 22 enameled 
magnet wire. The number of turns isn’t crit- 
ical so long as the spool is wound full, If 
the relay seems sluggish when operated on 
the 1% volts furnished by a flashlight cell, 
stretch the return spring a little, 

The double outlet, which is constructed 
to feed two plugs in’ parallel, must also be 
modified for series use, Cut or saw one of 
the terminal straps in two, 

One pair of relay contacts remains nor- 
mally closed, putting the two outlets in series, 
Pressing the button closes the other pair of 
contacts and puts the outlets in parallel. 
res were soldered directly to the flash- 
light-cell termi but you can substitute 
a_bent-metal holder with clip contacts.— 
Wesley O. Walker, Montebello, Calif. 
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complete television receiver flat 
tened out on a 3%’ by 5%” panel is expected 
to help servicemen 
set troubles, The demonstrator 
by John Meagher, of RCA, 


the country. It is used in conjunetion with 


identify and cure many 
built 


is now touring 


Lead ts Interfere 
new 300-ohm shielded line 
interference in television reception, is of 
fered by Federal Telephone & Radio Cor 
poration. Known as K-11], the line has char- 
acteristics similar to other 300-ohm twin-lead 
but is shielded to eliminate transmission-line 
pickup that frequently introduces distortion 
between the antenna and receiver. Among 
the chief sources of TV “noise” are automo- 
hile ition, fluorescent lighting, and radia- 
tion from electrical equipment. Minimi 
stray pickup at the lead-in improves the sig 
nal-to-noise ratio and results in better pic- 
ture and sound reception 


A 


said to reduc 


a slide-illustrated lecture to show the effect 
of various parts changes on the received pic 
it is broken down into 10 
main “block” components, and each element 
panel, Plug-in con 
nections are used on most parts so they can 
be removed or replaced for demonstration 


ture, The circ 


is diagramed on the 


Station Selector Is Stampe: 
Uniform inductances, obtained by stamping 
out ribbons of copper to any desired shape, 
are used in the television station selector 
above. Simultaneously with the stamping, 
the copper is cemented to a composition 
plate. insuring against later variation due to 
movement or handling. Die stamping has 
been adapted to the mass production of rel- 
atively inexpensive television components by 
the Franklin Airloop Corporation, Long Is- 
land City, N.Y 
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Need a portable? Switch your AC-DC 
midget to battery power. It costs 
little and doesn’t harm the set. 


By William Norton 


UMMER months are outdoor months, and 
1D radios that can’t get out into the open 
with you don’t fit into the picture very well. 
But if you already own a number of house- 
hound receivers, you may have some objec- 
tion to buying or building still another si 
You don’t have to, One of those AC-DC 
midgets has the makings of a good battery 
portable, It isn’t even necessary to make any 


Remove all tubes before starting to work on 
the set. Mark each socket with the number of 
the original tube and its battery replacement. 
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permanent changes in the circuit, To re- 
store the portable to AC-DC operation, you 
need only replace the original tubes and 
throw a switch, 

The main consideration is tube substitu- 
tion, The table on page 225 covers the com: 
moner tube lineups, It is impossible to show 
all variations, but the chances are that if the 
set uses standard-size tubes and was manu- 
factured in the last dozen years, it will fall 
into one or another of the main groups listed. 
‘The more recent midgets employing 1 
ture tubes are not included since these can’t 
readily be converted by the method de- 
scribed, In some cases you may also find a 
set that overlaps two groups. 

Many of the tubes in the chart offer the 
possibility of simple plug-in substitution 
All you have to do with a 7A8 converter, for 
example, is lift it out of its socket and slip 
in a 1LA6, Pin connections are the same. 

Some problems arise, however, when it 
comes to changing the detector tube, Most 
AC-DC sets use dual diode triodes in this 
stage while battery detectors are generally 
single diode triodes or pentodes. For the first 
two groups the 1S5 miniature diode pentode 
is suggested, In the third group you have a 
choice of this tube or the 1H5, Since the 
latter tube is a triode, it may not give as 
much amplification, However, it can be 
plugged in in place of the 6Q7, while for the 
1S5 you'll have to make an adapter socket. 

The adapter socket for a 1S5 consists of a 


T-pin miniature wafer socket mounted on 
top of an octal or lock-in base—whichever 
matches the socket in the set. For the adap 
ase use a burnt-out tube. If you don’t 
the right kind in your workshop, you 
can pick one up for a few cents from a loc: 
repairman. Place the tube in a paper ba 
and give it a sharp hammer blow to break 
the glass, Using pliers and cutters, remov 
the loosened elements and break off any re- 
maining glass, 

Octal bases are easier to work with since 
the prongs are hollow on the inside, Remove 
the old connections by melting the solder 
and make new ones by inserting wires into 
the hollow prongs and flowing in solder, Use 
solid tinned wire of fairly heavy gauge—No, 
18 is about right—making sure that the w 
is well insulated, Bare wire can be covered 
with plastic spaghetti 

If your set uses lock-in tubes, file the part 
the pin that protrudes inside the base. 
ig cleans the metal and allows the added 
wires to be soldered on firmly. 

Where the 185 pentode is used to replace 
a triode, some provision must be made for 
the sereen grid. This is connected to B-ph 
through a 680,000-ohm, H-watt resistor, 
midget .01-mfd., 200-volt paper tubular con- 
denser provides a bypass ground. 
Both these parts are mounted direct 
the miniature socket, In the chart, o 
of the resistor is shown connected to pin 2. 
a dead prong used as an anchor point. 

If you plan to reconvert the set to AC-DC 
use at any future time, it is advisable to 
phone tips and jacks for B-plus and oth 
connections so that the original cirenit can 
be easily restored, Find a B-plus point in 
the receiver—usually at the screen grid of 
the power output tube—install an insulated 
phone jack on the ch: nd wire the two 
together. The lead from pin 2 of the 185 
socket can terminate in a phone tip and be 
plugged in whenever the tube is inserted. 


A second lead from the adapter socket 


goes to another phone jack on the ch: 
This connects the second diode plate in the 
original circuit to A-plus through a Lmeg. 
resistor. The reason for this connection is 
that the single-diode 185 is being used in 
place of a dual-diode detector in the orig- 
inal set, In some sets this wiring isn’t nec- 
essary so if you like you can try the set first 
hefore inserting it. 

All AC-DC receivers have tube heaters 
connected in series. By leaving them that 
y it is possible to avoid rewiring. Make 


ike an adapter socket, select a tube with 
base and break off the ghiss. File 
le inside a lock-in’ hase. 


This adapter allows the battery tube to be 
plugged in in. place of the original tube, New 
is made at the socket, not in the set. 


A T-pin miniature wafer socket, used upside 
down, and the base of a burnt-out tube are 
wired together to make the adapter socket. 


sure there are no resistors in series with the 
heaters, If there are, they will have to be 
shorted out with a switch, One end of the 
filament string is usually grounded at the 
detector stage. Connect the negative A-bat- 
tery lead at this point. The B battery is not 
grounded to the chassis directly; instead it 
goes through a bias resistor, The installation 
of this resistor—which should be between 
330 and 680 ohms—is shown in one of the 
drawings. One side of the output tube’s grid 
resistor must be disconnected from chassis 
or ground and wired to B-minus, When the 
set is restored to AC-DC operation, the small 
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ch soldered to the fra 
output transformer changes the impedance of 
isformer to match the new output tube, 


& RECTIFIER-TUBE SOCKET 
FIELD-COIL SPEAKER’ 


RESISTOR IN 
ELECTROLYTIOS IN SET \CE OF FIELO 
(REPLACED ONLY 


HUM INCREASES) Bt 


i SSIS OR GROUND 


dings are usually used as filter 
replacing such a speaker with a 
insert a filter resistor as shown, 


Field-coil_ wi 
chokes. Wh 
PM unit, 


+— POWER-TUBE SOCKET 
IW RECEIVER 


lc) GRID RESISTOR 
IN RECEIVER 


a Bip a 


BREAK THIS-<t 44M 


CONNERTION “= S80 ont ——o 


jor of the output tube fron 
nect it to B-minus, Insert a bias 
between this junction and A 


resistor inus, 


are held in place by metal strips. 
be lineups. use a G-volt A battery; 
B voltage can range from about 67% to 135. 
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TAPS ON VOICE-coIL 
WINDING 


PM SPEAKER. 


h shown at the left is wired across 
two taps of a tiniversal output transformer. 
Select the best tap for each output tube, 


bias resistor, in series with the much larger 
grid resistor, has virtually no effect, 

The A-plus connection from the battery is 
soldered to whichever heater lug on the 
power-tube socket goes to the rectifier-tube 
socket, The rectifier is omitted from the cir- 
cuit, Wire the plus side of the B battery to 

y B-plus point in the receiver, Both the A 
and B connections are made through a DPST 
toggle switch, This becomes the on-off 
switch for battery operation, 

Another important point in battery ope 
tion concerns the speaker. Check the one in 
your set to see whether it is energized by a 
permanent magnet or a field coil, If it is of 
the latter type, you will have to replace it 
with a PM speaker, Select one of the same 
size so it will fit the cabinet. 

If your speaker has a field coil, the chances 
are that the coil also acts as a filter choke. 
A 2,200-ohm, 2-watt resistor has to be in- 
stalled between the two wires that are dis- 
connected from the field coil, Si 
sistor doesn’t give as much filtering action 
as a coil, there may be an increase of hum 
when the set is used on AC. Try it out, and 
if you find there is too much hum, replace 
the filter condensers with two 40-mfd, ca- 
pacitors or a dual unit containing two such 
condensers in one shell. They should have 
a rating of 150 volts or more, 

Another point relating to the speaker— 
whether you have to change yours or not— 
concerns the output transformer, Battery 
tubes generally have higher load impedances 
than the output tubes used in AC-DC sets. 
As a result the original transformer may not 
give proper matching. Should you find this 
to be the case, replace the transformer with 
one of the universal type and select the out- 
put taps that sound best on each service. 
When you have picked the right ones, wire 


CONVERTER TUBE LE TUBE _ 


DETECTOR TUBE | POWER OUTPUT TUBE. 


(SNIP THIS. 


{GROUP NO\I (LOCK-IN) —-—, 


G2IPENT) 


GROUP No.2 
(OCTAL) 


—j—aRouP No.3 (octaL) + 
3, 


them across a SPDT switch as shown in one 
of the drawings, The switch 
correct match for either battery 
br house-line operation, Like many of the 
other alterations, this one won't be needed 
in all cases, If you already have a PM speak- 
in your set, try the battery conversion 
with the original transformer before invest- 
ing in a new one. 
Batteries can be held in place by metal 
aps. Fasten the straps with wood screws, 


allows you to 


WLS 4, SiTRIODE 
Roe SHieLo 
6SQ7 (GT) 
12807 (GT) 


35L6-GT 
S5OL6-GT 


607 (GT) 25L6 (GT) 


japter sockets are given. All are top views. 


or with nuts and bolts if you have a plastic 
cabinet. For series filaments, a 6-volt A bat- 
ight for a 4-tube circuit, omit- 

ectifier; B voltage can vary more. 


to give a total of 135 volts, or two 45-volts 
totaling 90 volts, This gives you a choice of 
, 90, or 135 volts, The set should work 
with any of these arrangements, but more 
higher output, END 
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NEWS IN 
ELECTRONICS 


Plug Allows Testing from Top. 
A socket adapter made by RCA facilitates 
troubleshooting receivers that have mi 
ture tubes. The adapter consists of a plu 
and socket that_ makes tube-base connee- 
tions accessible from the top of the chassis. 
Most circuit elements can thus be tested or 
measured from the tube side, often without 
removing the set from the cabinet. The 
adapter costs $1.50, 


Tiny Mike Has High Fidelity 
The small size of the microphone pictured 
in a walnut shell below is only a by-pro- 
duct of the search for a high-qua 
reproducer, according to engineers of the 
Alte Lansing Corporation, New York. The 
weighs less than 4 0z., but is said to 
give completely flat response from 20 to 
15,000 cycles. Absence of peaks in the audi- 
ble range and reduction of feedback make it 
suitable for public address as well as broad- 
casting, With equipment, it costs $190. 


ty sound 
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htweight headset manufactured 
by Telex, Inc., Minneapolis, reduces ear f 
tigue by eliminating pressure on them. The 
rest on the sides of the head 
and sound is piped through plastic carpiece 
which are individually adjustable, The set 
includes a volume control. 


Transformer, 
plug-in input t 
former used for match- 
ing low-impedance 
microphones and pick- 
ups to the high-im 
pedance input circuit 
of many audio ampli- 
fers is being produced 
by United Transform. 
er Co., New York, The 
unit matches sources from 50 to 500 ohms 
to amplifier grid circuits. Contacts are 
made by a standard phone plug and ja 


s- 


Tunes Short Waves in Car. A 
converter that allows an ordinary auto radio 
to pick up short-wave broadcasts is being 
marketed by the Gonset Co., Burbank, Calif, 
Deriving power from the car set and using 
the regular antenna, the unit covers all fre- 
s from 3 to 30 megacycles, It can be 
switched out to permit normal operation of 
the auto radio. 


j Hopper Ends 
‘ Soap Sneezes 


REWED to a cupboard near the sink, 
this powdered-soap hopper does away 
with the usual unsightly carton and the ex- 
plosive sneezes it often produces. When 
dishes are to be washed, the hose is un- 
clipped and held down to let soap flow. 
Soup powder flows by gravity when the hose is The dispenser was made from a one-gal- 
lifted from its clip and lowered to the sink. lon antifreeze can. After removing one end 
with a rotary opener, I dished the other out- 
ward and cut a hole in the center, bending 
out several tabs, I then soldered a 1” length 
of metal tubing in-the hole, locating the 
upper end flush with the bottom of the can. 
A piece of %” hose was slipped over it 
To hold up the end of the hose, I cut a 
piece of sheet metal 1” by 28”, bent it to a 
right angle, cut out a notch in one end, and 
bolted the other to the hopper. 
The hopper was painted to match the 


le centered in trim.—R, W, McCandless, Manhattan, N.Y. 
been pressed « 


jose clip was made by bending sheet metal to 
right angle and cutting a notch for the hose. 


Hopper is mounted on kit binet with 
this bracket, It can be bent from sheet metal, 


Pedaling Starts Bike Engine 


Wuex you shut off the gas completely, the 
compression of this friction-drive bicycle 
engine is automatically released. ‘This fea- 
ture is said to eliminate the need for a clutch 
and to make it easy to pedal the bike in 
starting the engin 
. Manufactured by the Travis Products Co., 

of Chicago, the engine sells for about $70. 

with all accessories. It is said to give 150 
and has a top speed 
alled with a screw- 
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Llectricity 
(Cuts Bottles 
into Tumblers 


By James Blane 


IST ED tumblers that hold 

drink can be cut from old bottle: 
nice additions to a shelf in yor 
can make them up in sets for gifts, Materials 
for the jig cost only a few cents and your 
raw material—bottles—cost little or nothing. 

Any old crate or box will do for the jig. 
If you want a de luxe job, though, you can 
build it of plywood. Leave one side of the 
box open. For a top, use a piece of asbestos 
board. Cut a hole in the asbestos about ” 
larger than the bottles you'll work with, us- 
ing a coping saw or a circle cutter. The top 
of the jig pictured here is detachable so I 
can use tops with different size holes. Wing 
nuts hold the wiri pnnections, 

On the inside bottom, mount a triangular 
ad Comba With colored plas. file. The location of the file will determine 
—holds a long. cool drink. the height of your tumblers. Drill a hole 


a real 
They'r 


or you 


1. Using raffia or plastic cord such as that sold Halfway down with the wrapping, lay: 
by handicraft shops, let the starting end h toothpick next to the glass and cover it with the 
down and cover it with succeeding wrappings. remainder of the wrappings. 
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Here are the steps in cutting down bottles to 
tumblers. Left, to score a bottle, hold it firmly 
on the triangular file with the’ juice off and 
rotate it slowly. Be sure the score completely 


in one side to take the tang of the file. The 
other end of the file can be held with a 
staple if the box you use is wider than the 
file is long. Otherwise, the file may be held 

holes through each side of the box. At the 
back of the box floor tack a strip of wood 
as high as the file. This will level the bottle 
when you lay it on the file for scoring. 

A switch, a couple of small bolts and 
washers, and a 600-watt replacement heat- 


3. Thread the last end of the wrapping in a 
needle and push it up along the toothpick. Then 
draw the cord up under the turns. 


KI vs 


Wie Snowe 


s the bottle. Then place the bottle in the 
hole so the score is level with the heating ele- 
ment, and turn on the current. You'll hear a 


ping when the glass cracks, Then lift off the top. 


ing element complete the jig. About %” 
from the edge of the hole in the asbestos, 
drill two holes 1” apart for the bolts. Be- 
tween the heads of the bolts and the wi 
ers, attach the ends of the heating element 
and the leads to the switch. 

To hold the heating element around the 
circumference of the hole, drill a series of 
small holes %” from the edge. Short pieces 
of wire threaded through these holes will 


4, Withdraw the toothpick and pull the wraj 
ping up tightly. Cut the end close to the glass, 
and it'll slip under the folds out of sight. 
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keep the element in position around the rim. 

Now you're ready to start cutting bottles. 
Lay a bottle on the file with its end resting 
against the back of the box and its side 
against the side of the box. Press down firm- 
ly on the bottle and rotate it against the file. 
If you want a shorter tumbler, put a block 
of wood between the bottom of the bottle 
and the back of the box. This will move the 
bottle out so the score mark will be nearer 
its bottom, 

Lower the bottle into the hole so the score 
is level with the heating element, If neces- 
sary, put a block under the bottle to locate 
it properly, Then turn on the juice. As the 
element glows red, you'll hear a ping. That's 
the glass cracking. The current may be shut 


Suction Opens Drawers 


You probably know that helpless feeling 
when the pull comes off in your hand as you 
start to open a drawer. Next time that hap- 
pens, don’t chew up the edges of the drawer 
trying to pry it open with a screwdriver. 
The old reliable plumber’s helper usually 
will do the job. Press it firmly against the 
drawer front and pull. Any marks left by 
the rubber can be polished off with a soft 
cloth.—R. F, Donovan, Jersey City, N. J. 


off and the top of the cut bottle lifted off. 

You may not get a clean break every time, 
and it’s hard to nibble away sections that 
have broken too far from the score. Since 
the bottles cost nothing, badly cut ones are 
best thrown away. Even a well-cut edge 
has sharp corners. Dress these with a slow- 
turning abrasive wheel and water, or with 
emery paper. Wrap the paper around a stick 
and work over the edges. Then hold the mug 
upside down and rub with a rotary motion 
over a sheet of emery paper on a hard sur- 
face. 

To give the tumblers a finishing touch, 
they should be wrapped with raffia or col- 
ored plastic cord. If raffia is used, give it a 
coat of waterproof varnish. END 


Heater Has Thermostat 


‘sion of fuel-fired hot- 
water tanks to el ity, this screw-in type 
heater has a built-in thermostat for tempera- 
tures from 100 to 170 deg. F, The maker, 
Edwin L. Wiegand Co., Pittsburgh, recom- 
mends its use on the farm—in poultry and 
dairy buildings—and in summer cabins. 
Prices range from about $19 to $22, depend- 
ing on the wattage—from 750 to 1500. It's 
available for 115 and 230 volts, 


Desicxep for conv 


Cabinet Knobs Form Head of Craftwork Hammer 
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Two cabinet pulls, a bolt, and a handle 
are all the parts needed to make this light 
hammer. You'll find it useful in smoothing 
out the surface of soft metals. The handle 
may be whittled or turned on a lathe. Make 
it springy and about 10” long. Then drill a 
hole in the handle the same size as the bolt 
used to mount the knobs. Cut the head off 
the bolt and push it halfway through the 
hole. Screw the knobs firmly to both ends 
of the bolt—M. D. Koehler, River Grove, IIl. 


4 NEW TOOLS 


Workshop on a Table Top. Su 

ble for the modelmaker or plastic cra 
man, these miniature power tools are made 
chiefly of Tenite® plastic. The bandsaw 
stands 10” high and has a 3” throat, Its steel 
blade (about .012” thick) cuts either wood 
or plastics, The grinder, 3%” high, comes 
with two fine grinding stones, but a sander 
or buffer can be substituted. The 7” drill 
press uses jeweler’s bits. Paulite Products, 
Galt, Ontario, makes the tools. Complete 
1 1/20-hp, motor, the set sells for about 
20, plus U.S, duty, 


Hammer Doesn't Bounee. Steel 
grit packed loosely within the hollow steel 
head of this hammer absorbs the recoil when 
strike a blow. The manufacturer claims 
results in 30-percent harder blows. Re- 
placeable plastic tips prevent marring of 
work surfaces. H. F. Soderling Co., Seattle, 
sh., distributes the 1-Ib. hammer. 


It Drills Around Corners. A hand 
drill made by the JO Manufactu 
of South Calif., can be ad 
almost any position you want 
shows, the chuck swivels to any one of seven 
different positions. A. strong spring catch 
locks it. The handle, secured by a knurled 
thumbscrew, swings in a 180-deg, are at 
right angles to the movement of the chuck. 
The drill sells for about § 


Folding Rule Also Bends. At first 
glance, you might think the above is a cloth 
tape measure, Actually, it’s a 6’ folding 
rule. Made of flexible steel, the 3 1/5-oz. 
rule is completely rigid when extended, but 
can be bent as necessary for measurements 
that aren’t in a straight line, Durall Tool 
Corp., Yonkers, N.Y., prices it at $1. 
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7 
TIGHTEN 


Remove _¢f 
BOLT —sf Wil) 


Con Rod Pressed Open. Wrist pins 
to be clamped in connecting rods of the 
kind shown will not always go in easily, even 
with the bolt loosened. If assembly proves 
difficult, reverse the bolt as shown and use 
it and a piece of thin steel to spring open 
the con rod very slightly. Replace the bolt 
in its proper position after doing this. 


Light on the Spot. Adjusting valve 


tappets on a car is a fussy job to do just 
right. What makes it troublesome is the 
necessity of manipulating wrenches and a 
thickness gauge in cramped quarters with 
inadequate light. Albert S. Eaton, of Bel- 
mont, Mass., reports that the work goes a 
little easier if you tape a pocket flashlight 
to the upper tappet wrench. 
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Coins Kept in Ash Tray. If you 
are a nonsmoker, the dashboard ash tray is 
a handy place to keep a supply of pennies, 
nickels, and dimes for parking meters and 
toll gates, For convenience in removing 
the coins, bend down the snuffer. Felt or 
cotton lining cemented to the bottom and 
sides will stop rattles, 


vs Prevent Theft. If 
you attach a mirror, road light, or other ac- 
cessory with external screws, safeguard it 
against theft by filing off those corners of 
the slots that the screwdriver bears against 
during removal. Once tightened, the screw 
is next to impossible to remove, so use it 
only on permanent installations. You can 
retighten it, however, if vibration loosens it. 


Rope Closes Overhead Door. 
wie this arrangement, you don’t have to 
yet out of the car to close the door after 
leaving the garage. Just grab the rope dan- 
ling near the jamb, and give it a pull after 
you have backed out. Attach the rope (a 


Tire Cushions Towing Bumps. 
An old tire makes an excellent coupling to 
a car that you want to tow, Pass a few turns 
of heavy wire or rope around the 
the respective bumpers of the two 
you are ready to go. The tire effe 
smooths out the jei 

the bumps in. stopping, 
Housel, of Grass Lake, Mich. 


clothesline will probably serve) by drilling 
a hole a few inches down from the top of 
the door, Charles Morse, Elmira, 
s he finds the rope trick very conver ent. 
For easy operation of the door, keep the 
rollers and track well lubricated, 


light goes out, be sure you really need a new 
it before putting down the cash, In some 
cases, particularly in older cars, you will 
find the contacts have become so corroded 
ance prevents the lamp from 
lighting. Careful cleaning of the contacts 
will restore the light to usefulness. 
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You Can’t 
Believe 
Your Eyes 


THERES amore truth than you may think 
this old saying, Usually, human eyes 


do an amazingly good job—but they ean be 
tricked, Through optical illusion, you may 
seem to sce things you actually don’t see 
Here are some examples. Try them. And 
rem ber them the next time you are 


tempted to be the life of the party 


I a sheet of paper 
bk through it 
with your left eye, and 


Bc 


eyed? Just as you are 
you are ‘also right- or 
an object with both 
If the 


Are you righ 
left-handed, 
Which are ‘you? Point 


eyes open (left), Close your right eye 
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. 

an extra 4 your index fingers 
together at arm's length. focusing on the finger- 
tips. Then look beyond at a distant wall, You 
will seem to see a short. two-ended  finge 


side it. with the oth 
the hand. Your 
seen by one ey 


imposes. the 
n by the 


finger jumps right (center), you are right-eyed 
If it doe: re left-eved. Check by oper 
ing the right. closing the left. If it jumps left, 
you are definitely Jeft-eved. 


Builds Wireless Mike. Following 
plans published on these pages (PS, Nov. 
"48, p, 224), Paul Hertzberg, of Jackson 
Heights, N. Y., assembled this wireless 
microphone. He substituted a phono-os- 
cillator coil for the adjustable iron-core 
oscillator coil described in the article. He 
reports excellent results with a secondhand 
crystal mike cartridge and a 2’ antenna, 
The plastic case is a surplus battery box. 


PS article on ships in 
bottles by the late 
Capt. E, Armitage Me- 
Cann suggested this 
treatment of the Wright 
brothers’ famous Kitty 
Hawk. Conant H. Em- 
mons, of Washington. 
D.C., built the model to a scale of 1/16” 
to 1’. The sand-colored putty went in first. 
Then the fuselage on the launching rail was 


Earth Mover Modeled. John F. 
Mills, of Toccoa, Ga., spent more than 500 
hours building this model of a LeTourneau 
tractor and earth scraper. Only scrap metal 


Clothes Washer Fits Tub. This 
portable electric washing machine—built by 
Irvin D, Tice, of Salem, O.—is powered by 
a 1/10-hp. motor. Although only 6” high 
and 16” long, it includes a small wringer 
and handles 5 Ib. of wash. To hold it in a 
bathtub, arms are pulled out from the ends 
id locked against the tub sides, The agi- 
tators that wash the clothes fold against the 
bottom when not in use. 


inserted. Next came wings and elevator. 
Last to go in was the figure of the man at 
the wing tip. 


and wood were used in the project. Every 
visible detail of the prototype is duplicated 
in the model. All moving parts operate ex- 
cept the dummy Diesel engine. 
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AMMONIUM 
nraare 


| 


You can assemble 


ghing ©: 


4 pneumatic trough 


The Gas That 


is produced with this apparatus 
as shown in drawing at right 


saTous 
‘xine 
COLLECTS MERE 


PNEUMATIC TROUGH 


Makes You Laugh 


Chemists call it nitrous oxide. You 
can generate this and other oxides of 
rogen in a home laboratory. 


By Kenneth M. Swezey 
x ACHING tooth is never funny, But 

the dentist who yanks it out may well 
first put you to sleep with a few whiffs of 
nitrous oxide, commonly known as “laugh- 
ing gas.” 

Joseph Priestley discovered this colorless 
gas with the sweetish odor in 1772. A quar- 
ter of a century later, Humphrey Davy, an- 
other famous English scientist, found that 
if mixed with a certain amount of oxygen 
the gas produced a feeling of exhilaration 


when inhaled. Hence, its name. 
Long used as an anesthetic for dental 
work and minor surgery, nitrous oxide 
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(N.O) is one of five known oxides of ni 
gen. The others are nitric oxide (NO), 
nitrogen trioxide (N-Os), nitrogen pentox- 
ide (N-Os), and nitrogen peroxide. The 
latter takes two molecular forms, nitrogen 
dioxide (NOs) or nitrogen tetroxide (N.O,) 

Nitrous oxide is still prepared today by 
the same method that Davy employed—by 
carefully heating ammonium nitrate. At 
about 200 deg. C., this compound breaks 
down into nitrous oxide and water vapor. 
You can do this in a home laboratory 

But before you begin, here's a word of 
caution. Like all nitrogen compounds, am- 
monium nitrate is comparatively unstable 
An explosion may occur if it is mixed with 
other substances, if it contains impurities, ot 
if it is overheated when confined. 

However, it has been heated in labora- 
tories and chemical plants for 150 years 


without accident save through carelessness. 
If you follow the rules, as all chemists 
should teach themselves to do, you will have 
no trouble, 

Begin by putting about 10 grams of chem- 
ically pure ammonium nitrate into a large 
test tube fitted with a one-hole stopper 
through which passes a bent delivery tube. 
Clamp the test tube to a ring stand at a 
45-deg. angle. Connect the delivery tube 
to another bent glass tube leading into a 
pneumatic trough, 

Pour water into the trough to a level just 
above the shelf. Also fill the collecting bottle 
to the brim with w cover its mouth 
temporaril of cardboard, and 
invert it on the shelf. Since nitrous oxide is 
fairly soluble in cold water, use water as hot 
as possible in the trough and bottle. 

Place a large beaker of cold water near 
your apparatus, The end of the test tube 
may be immersed in this if the reaction 
should become too rapid. 

When you're all set, begin production of 

the gas by gently heating the ammonium 
nitrate with an alcohol lamp or with the 
flame of a Bunsen burner turned low, Keep 
the lamp or burner in your hand and move 
the flame constantly to distribute the heat. 
Give all your attention to the job, 
t first the nitrate melts slowly. Further 
heating causes it to break down into a 
mixture of nitrous oxide and water—a white 
vapor. The reaction itself produces heat. 
So apply the flame at this point just enough 
to keep the reaction going. The speed can 
be determined by observing the bubbles 
of gas entering the jar. Don’t let them ex- 
ceed one or two a second, 

When the jar is full of gas, remove the 
heat from the test tube, and immediately 
disconnect the delivery tube to prevent 
water from being drawn into the test tube 
as it cools. Then slide a sheet of cardboard 
or glass under the mouth of the jar and 
stand it upright for your tests. 

(As a final safety precaution, don’t try 
to decompose the last gram or so of ammo- 
nium nitrate in the test tube. This small 
amount may easily become overheated.) 

When nitrous oxide itself is heated 
strongly, it decomposes in turn, forming 
nitrogen and oxygen and giving off con- 
iderable heat. The oxygen in nitrous oxide 
is more concentrated than it is in normal 
air. Hence, many substances that already 
are burning will burn as brightly in this gas 
as they do in pure oxygen. As a demonstra- 


Steel wool will burn—if encouraged. Attach a 
pad of it to an iron wire, put a little burnin 
sulphur on the wool, and lower into a jar fille 
with nitrous oxide as shown above, 


re a 


NiTRIC OXIDE 
COLLECTS HERE 


scnars 
es NITROGEN BS 
= PuROKIOE 


le can be made like this. If the re- 
action slows before jar fills with gas, pour a 
little concentrated nitric acid into tube. 


- 1 


wermic 
Oxibe— f= cano- : 
| SOaRD 
| Inroce 
a Peroxior, 
oes 
| «tam 


Nitric oxide is colorless. But if mixed with 
air, as seen here, it quickly turns into nitrogen 
peroxide, a reddish-brown, poisonous gas. Be 
very careful to avoid breathing any of it. 
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NITROGEN 
DIOXIDE 


Oxides of nitrogen for use in making fertil- 
izers and other products once were made on a 
large scale this way. Here, blue litmus paper 
turns pink, showing nitric acid is present 


tion, try the steel-wool experiment shown 
on page 237. 

Most stable of the oxides of nitrogen is 
nitric oxide, another colorless gas. It con- 
tains twice as much oxygen as nitrous oxide, 
but it holds onto its oxygen more tenaciously. 
Burning sulphur thrust into a bottle of it 
will immediately be extinguished. 

Nitric oxide can be made with the setup 
shown on the preceding page. When you 
pour in the dilute nitric acid (1 part acid 
to 2 parts water), nitric oxide will be liber- 
ated. At the same time, the flask will fill 
with a reddish-brown vapor. This is nitrogen 
peroxide, produced by the reaction of some 
of the nitric oxide with oxygen from the air. 
This colored gas will dissolve in the water 
in the trough, and the collecting bottle will 
fill with colorless nitric oxide. 

A striking property of nitric oxide is that 
it always changes immediately to nitrogen 
peroxide upon exposure to air. Cover a 
tumbler or jar of nitric oxide with a piece 
of cardboard and invert it over a similar 
tumbler or jar of air. While the partition 
remains, each gas is colorless. But remove 
the partition and the heavier nitric oxide 
in the upper jar will flow downward. On 
mixing with the air, it changes at once into 
brown nitrogen peroxide. 
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‘At room temperature, nitrogen peroxide 
is a mixture of nitrogen dioxide and nitro- 
gen tetroxide. These gases are chemically 
the same, but nitrogen tetroxide (N-O:) has 
molecules twice as big as nitrogen dioxide 
(NO:). 

Temperature affects the relative amounts 
of the two gases in the mixture. Below 20 
deg. C., each molecule of NO: unites with 
another one, forming N:O.. As the tempera- 
ture rises, the big molecules begin splitting 
in half, At 154 deg. C., all have become NO:. 

Nitrogen tetroxide is colorless; nitrogen 
dioxide is brown. You can show the trans- 
formation by filling two test tubes with nitro- 
gen peroxide. Heat one and the gas in it will 
darken as more NO: forms. 

To prepare nitrogen peroxide directly, 
merely add concentrated nitric acid to some 
bits of copper in a large test tube. Stopper 
the tube quickly with a one-hole stopper 
fitted with a glass delivery tube, Lead the 
delivery tube to the bottom of another test 
tube or similar container, The nitrogen 
peroxide will then displace the air. 

Nitrogen peroxide is very poisonous. So 
make it in a well-ventilated room. 

The most important reaction of nitrogen 
peroxide is with water. The gas dissolves 
readily in water, reacting with it to form 
both nitric and nitrous acids, In wi 
the nitrous acid decomposes, lea 
acid. 

At the beginning of this century, great 
quantities of nitric acid, and subsequently 
nitrogen compounds for fertilizers and other 
uses, were made from nitrogen oxides ob- 
tained by passing ordinary air through the 
heat of an electric arc, The heat of the are 
caused some of the nitrogen and oxygen of 
the air to unite, forming nitric oxide. Cooled 
and passed through more air, this united 
further with oxygen, giving nitrogen diox- 
ide. This, in turn, was dissolved in water 
to form nitric acid. 

You can duplicate the process on a small 
scale with the apparatus shown at the top 
of this page. Bend the lower ends of the 
stiff iron wires so they form a spark gap 
with about %” between the points. Hang a 
moist strip of blue litmus paper over one. 

Connect the two wires to the high-voltage 
terminals of the spark coil. Let the spark 
jump the gap continuously for several min- 
utes.. The spark produces nitrogen dioxide. 
This in turn reacts with the moisture in the 
litmus paper. The litmus turns pink, indicat- 
ing nitric acid has formed. END 


Canvas Pad Cushions 
Children’s Lawn Seat 


Even the most active child likes to rest 
Placed with your regular lawn 
furniture, this little bench will give young- 
sters a happy sense of importance in having 
a seat all their own. 

Any wood you have on hand can be used. 
Lay out the legs with the grain on 1%” stock, 
Use %” stock for other frame members. Sand 
all of the surfaces smooth and round the cor- 
ners, Assemble with waterproof glue and 
finishing nails, set and filled over with putty. 
Paint to suit other lawn furniture, 

Laced clothesline supports a canvas seat 
pad. Set two buttons in the pad as shown, 


stuff with cotton batting, and secure the 
with &” binding tape. 

Made to larger dimensions, the s 
give grownups a place to rest on summer 
days—Dick Hutchinson, Alhambra, Calif. 


Lipstick Makes Red Candles 


Hene’s a tip for homemakers who like 
to melt down old candle stubs and mold the 
wax into new candles. A lipstick provides 


also has the advantage of putting lipsti 
odds and ends to good use. After the old 
candles have been melted down, shave the 
into the solution, 
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Four Wheels Drive Tractor 


A MAXIMUM amount of traction is deliv- 
ered through the four chain-driven wheels 
of this tractor manufactured by the Detroit 
Tractor Corp., Detroit, Mich. Steering le- 
vers control self-energizing brakes on each 
side of the differential to retard wheel rota- 
tion and turn the machine. The power plant 
is a 4-cylinder, 16-hp. engine. Tire sizes 
are 6,00 by 16, or 7.50 by 16 at extra cost. 
Two models are available, one with mag- 
neto ignition and the other with self-starter, 
generator, battery, and lights, Weighing 
1,600 Ib., the tractor is 78” long. 


Sweeper Cleans Lawns 

Powenep by a 4-cycle gasoline engine, 
this rotary power sweeper offered by the 
Modern Manufacturing Co., Pasadena, 
Calif., can be set to sweep parking lots or 
streets as well as lawns. The only control is 
the large guiding handle that governs both 
movement and direction. Pushing the handle 
forward sends the unit ahead. Dropping 
the handle stops the sweeper. It’s available 
in two sizes, sweeping 36” and 48” paths. 
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Inserts Raise Compression 


Wrrnour changing any of the standard 
parts of a tractor, these inserts increase 
engine compression, giving it more power. 
Made by the Hi-Compression Products Co., 
Washington, Ia., the inserts fit into the 
cylinder tops, This cuts down the space in 
the combustion chamber and increases the 
compression, The company says the inserts 
maintain the balance of the engine and also 
direct the explosion toward the center of 
the piston, reducing blow-by action. Inserts 
are made for John Deere, Allis-Chalmers, 
and International Harvester Co. tractors. 


WHEEL O-MATIC 


Trailer Has Double Hitch 


A FeaTurE of the Wheel-O-Matic® trail- 
er, built by the Sedgwick Machine Works, 
Poughkeepsie, N.Y., is the double hitch. It 
facilitates parking and prevents jacknifing. 
The floating wheel assembly eliminates 
shimmy, enabling the trailer to carry a 
1,000-Ib. load at speeds up to 65 m.p.h. It 
tips the scale at 300 Ib., is 12” deep, 42 
wide, and 60” long. Equipment includes 
couplings and emergency chains. 


Leads to “double 
reward” in color 
This trim camera, so small that 
it slips into your pocket, leads 
to brilliant screen showings of 
Kodachrome transparencies... 
orgeous Kodachrome Prints 
foo black-and-white en- 
KODAK largements, too), 4-element 
Kodak Anastar //4.5 Lum 
eM ized Lens... Blisea 1/200 
£/45 shutter . , . automatic film stop 
‘ «die-cast body. 8 exposures 
on Kodak 828 Films. Camera, 
en $49.50; Flasholder, $11.08. 
Prices include Federal Tax, 


TEAM 


KODASLIDE Projects bright images 
up to 7 feet wide 
PROJECTOR You'll enjoy sparkling color 
MODEL 1A shows with this moderately 
priced projector. Lumenized 
optical system steps up screen 
brilliance 50%, And you can 
focus to a hair with the Kodak 
Projection Ektanon Lens, 4- 
inch f/3.5. Tripod Socket pro- 
vides handy mounting on Pro- 
jecto Case. 150-watt lamp and 
slide carrier included. $37.50, 


Other brilliant performers in the color field— 


Kodak 35 Camera with range finder superb optical system. $181 to $295, 
<has worry-free automatic controls. depending upon lens choice. 

$86.75, including Federal Tax. Kodoslide Table Viewer—screen, pro- 
Kodaslide Projector, Model 2A—with _jector, and slide changer all in one unit. 
Kodak Ektanon Lens, 5-inch #/3.5. $95. At your Kodak dealer's. 

$47.50. 

Kodaslide Projector, Ma: 
outshines all others. 1000. 


(Prices subject to change without notice) 


“Kodak” is a trade-mark 


EASTMAN KODAK COMPANY, ROCHESTER 4, N. Y. 
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Handard fer 
Home and 
Indus: 


Kester Solder makes all metal 
repair jobs easier 


KESTER 
SOLDER 


KESTER SOLDER COMPANY 
4201 Wrightwood Avenue, Chicago 39, Ill. 
Factories oto ot 
Newark, New Jersey = Brentford, Canada 
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| Keep Brushes like New 


AtPaint, Hardware, Dept., and 5& 10¢ Stores 
Patent Cereals Co. Geneva, N.Y. 


MODERN mower SHARPENER 


PROFITS and 
SPEED 


= 


© FOR LAWN 
MOWER SHOPS 
© FIXIT SHOPS 
© LOCKSMITHS 
© HARDWARE STORES © GOLF 
COURSES @ SCHOOLS © PARKS 
© INSTITUTIONS © CEMETERIES ( ) 
© AND ALERT INDIVIDUALS! 


Sharpens All Reel Type Mowers » Hand, Power or 
Gang + 1010 20 Minutes Dismantling 
‘No Extra Attachments Needee 
5s, from 5-inch edgers to 36-inch power 
‘treme ends of both 


J 


in grinding posit 
lever puts mower or b 


five ball bea races, Easy to erate 
Sharpens. wood chiscls, joiner knives at 
Planer blades without extra attachments. 


Skate Sharpener 
Send for FREE ILLU 


Get a “super shine” with less rubbing! 


For a dry, brilliant shine with 
less work . . . in less time . . . use 
DU PONT NO. 7 POLISH. 
Quickly and easily, it removes 
dull traffic film . . . produces a 
glittering new lustre to the fin- 

ish of your car. 
“'Stroke-saving” methyl cellu- 
found only in this pat- 


Faster Cor Washing 


pert 


tant ingredient of DU PONT 
NO. 7 POLISH! It accelerates 
the clean-up—helps to bring back 
the original color and sparkling 
beauty of the finish. 

More and more car owners are 
finding that DU PONT NO. 7 
POLISH is the fast, easy way to 
new-car beauty. Buy it... try 
it once... and you'll see why! 


THINGS FOR BETTER LIVING 
= THROUGH CHEMISTRY 
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SPECIAL VALUE! BUY NOW! 


17" 


CASCO POWER TOOL / ALL 
40 ACCESSORIES ( FOR 
NEW WALL RACK | 


Now, 30" can Keep a complete shopfull of motor: 
driven tools fingertip hi et hanging-up out 
of the way! Beautifully-finished solid hardwood rack 
Cradles cutters, saws, drills, sanders, carvers, buffers, 
ders, poli sapeed AC-D 
Casco Power Tool speeds every job on wood, metal, 
fibre, glass, leather, plastics! You can build model: 
etch glass, tool leather, rout metal—fiz, make, repai 
create! Fully guaranteed, TOOL 'N' RAK set is th 
biggest power tool value yet—now at Depart- 
ment, Hardware, Auto Supply, Appliance, | 795 
and Jewelry stores...all 40-pieces complete. 


“BRIGHTEST 
SPOT” 
on any car! 


CASCO Ss 
sealed-beam SPOTLIGHTS! 


Most powerful and compact spotlights you ean own 
<beautifully designed with all the most-wanted 
tures! Powerful sealed-beam unit throws dark- 
piereing beam for thousands of feet! Inner-controlled 
=turnsin complete circle...lef¢ or right, up or down! 
Finest chrome plating exceeds highest standards. 
Gloriously streamlined—brings new glamor to any 
ear! So vital for safety-first driving-..picking out 
Highway, markers.-cbicking out of driveways... 
illuminating roadside rep: 
Eaully nstaited at Car Dealers, doi 175° 
Auto Supply Stores, Garages, 
Stonderd size 1800 


and Gasoline Service Stations. 
« MS OCO Beer  cor" 
2 BRIDGEPORT 2. CONN. 
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ware ror rece cata. SY 
Oo hoes etiech 


Garden Tractor 


New 1949 line with extra features! Riding 
and walking models, 1, to 5 HP. Com- 
plete gear drive, no cheap belts or chains, 
Large tires—high clearance—easy to handle 
—power turn, Low factory prices—$188 to 
$436 with cultivator, Get benefits of 24 
years of garden tractor experience! 

PAGE DAIRY and FARM EQUIPMENT 


st STREET MILWAUKEE 14, WI 


Sand Casting—Forging—Heat Treating — Case Hardening 


BRONZE FOUNDRY 


1a your own workshop 


ity, ‘Domest gs supply 
‘Ho voit AO or DO eaergy Teauired for operation. “Write fof 
usr KANSAS CITY SPECIALTIES CO. 

Box 6022, Dept. 5-5 Kansas City, Ms 


“EVEREADY” 


BRAND 
The flashlight battery with ‘‘Nine Lives" 
Recovers Power Between Uses— 

Bounces Back for Extra Life! 


CHAMPION V-GLOW PLUGS 


for model engines only 
ae ——* CHAMPION TERMINAL —assuces better 
Sener electrode veal an 
Sturdier electrical connection: 
CHAMPION. CERAMIC INSULATORS — 
ae proved. dependable in millions of 
fhampion Spark Plugs. 


CHAMPION 
STRUCTION—looger 
more dependable 


““THERM-O-FLEX” CON. 
clement life, 
performance. 
Follow recommendations of plug types and fuels a 
proved by engine m: wufacturer” ie ¥ 


CHAMPION spark PLUG COMPANY, TOLEDO 1, 0. 


ow America's Favorite 


+ WITH THE KIDS, TOO! When you practi- 
cally live on motorbikes, scooters, outboards and 
ialopies—when you'd rather race model power- 
boats, airplanes or cars than eat—you get to know 
something about what makes ‘em tick, including spark 
plugs! Today's American kids, many of them engine 
‘experts in their own right, use dependable Cham- 
pion Spark Plugs in vast majority for all their 
engines. Here again the reason must be better per- 
formance . . . and it ist That is why Champion has led , 
in public acceptance for over a quarter of a century. 
Champion Spark Plug Company, Toledo 1, Oh 


ROUT LALE. 


FOLLOW THE EXPERTS 
USE THE SPARK PLUGS CHAMPIONS USE! 


Histon to the CHAMPION ROLL CALL... Horry Wismer's fost sportecos! every Friday night, over the ABC network 
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This machine will make 


BIG PROFITS FOR YOU 


Own your own big profit business! 


World Famous EASY TO ASSEMBLE 


PACKAGED BOAT KITS 


Every drug stor 
7. shach,schook plenty of local busi 
can tell for you. 


VOUR"BENCH=SAU 


FOR JOINTING & CUTTING MOULDINGS PSA 


Jet started! Don't delay! Write ed 
information om how you con sort your own big | 


EVERSEAL SALES CORP. 


PS, 8099 EXCHANGE AVENUE, CHICAGO 17, ILLINOIS 


AMAZING NEW | SAFE JIG SAW 
‘PRECISION : erie se READY! 


CONSTRUCTED VISE 
‘ A mal 


R 
Dealers Writ sya ‘o 


SYNCRO CORPORATION _Dopt. M69 _Rochestor, Mich. 
MOTORISTS! KEEP CLOTHES 
WRINKLE-FREE WITH NEW 

HANG-ALL AUTO RACK! 


‘OMLY 
‘OR AUTO—HOME APPA et 
& FARM IMPLEMENT Terres 8° 


other me does wor 


"SPECIAL GIFT OFFER! WORTH $ 
ARC TORCH YOURS at NO EXTR 


$395 postonid: Order NOW 
DAMAR DISTRIBUTING CO. 
Devt. 6-Ps 333 Halsey St. ‘Mewark 2, Med. 
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THE GLORY of the WEST 
Ly; S AGAIN in the NEW 


iy PLAINSMAN" 


wy! Caliber Bolt Action Ri 


Fastest reloading bolt action repeater you ever handled! 
Actual reloading time tests prove that the H & R PLAINS- 
magazine éjector is faster than any 


+ press magazine ejector . 
pushed out .. . slap in another... . fire 
Check and compare! See this new PLAINSMAN at your 
dealer's. It’s a sensation at... 


$23.95 


FEATURES YOU'LL ENJOY 


‘A. Magazine Ejector. Speedier, easier reloading. @ Easy action, side thumb safety. 

@ “Bull’s-Eye" Broach Rifling. All six barrel grooves @ Crisp, smooth action. Magozine fed repeater. 
cut in one operation. No variances. Absolute @ Five.shot magazine — flush to stock, 
shooting accuracy. 

© Chombered for short, long, and long rifle ommy- _@ Netwral balance for easy, steady sighting. 
nition, regular or high speed. @ Hond-rubbed oil finish American Walnut stock, 


For FREE cotolog ond specifications on the PLAINSMAN ond other H & R sporting orms, wrile today! 


HARRINGTON & RICHARDSON ARMS CO., 267 rarx aves 
DIAM SUBSIDIARY: HAR ARMS © + LON 


}E, WORCESTER 2, MASS, 
RANCH, ONTARIO, CANADA mous 


soa New Heddon “Pal” Reel 


with removable head ring 


a 
For 
smoother, longer casts 


Light tackle enthusiasts like this new Heddon 
“Pal” Reel because its lixht, sturdy construction 
assures smoother, longer casts. (Takes 100 yds. 
1214 Ib. line.) Its patented new head ring unscrews by hand. Heal and spool pull out 


without disturbing adjustments, or losing parts. This permits better cleaning, oiling and Heddon 
assures the free, effortless operation of this fine, precision reel. Write for new catalog on 
Heddon Rods, Reels, Baits, Fishing Tips. Ir is the most interesting one we have ever published. Hiddsw Mit 


JAMES HEDDON'S SONS, 1386 W. ST., DOWAGIAC, MICHIGAN Is Well Made 
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(4,000 sanaing strokes per min. 
with SWOOHEX 


—Compare this 
\ speed with hand 
sanding! 


aw 


Quickly ctesas + 


and finishes intricate 
curves, contours on metals, 
‘wood, ete, 


ACH SAND.O-FLEX 
sanding wheel contains 

{8 abrasive strips backed up by 8 separate brushes. When 

speed, you pe 14,000 sanding robes per minate! 


[Now only does SAND-O-FLEX fish fasceri gets in and a 
plicated forms. Brushes mold othe work shape and rapa sand, deb 
Produces beautiful stin fishes on metal. Abeasive strips uneel when worm, 
Replacement cartalges i many grits available a low cost. 


LO-FLEX on your present toolimoror shalt, elect dill, 
pres lathe, et: SAND-O-FLEX has unlimited uses in home, 
{fare and industrial workshops —3 ses. See your dealer ot write for free lieraute. 


MERIT PRODUCTS, INC, 4373 Melrose Ave, Los Angeles 27, Celiforal 


Close-Out SPECIAL 
Regular $5°° Value 
Only 

$2.95 


(25 Pieces) 


We're closing out these top quality King Kut 25-pieco 
tool nets due to change in package design. Same tools that 
come in our new package now selling at $5.00. Your 


‘chance to ave $2.08 on these old packages while they last, 


SET CONTAINS 


ported lemons handle with vie-ke rip and tapered 
Shuck which locks frmly and halde seldiy the following 
frisrcumepenble cutting edges © knife Blode, 6 carvers 
Saale passion tt wie: | combination scribe 
Sorters Shee aniclleped. someone fer kate 
Pane ermine tered plastic bast acl 

Bees tert fer week beech sa bomeabold uly examat 
a ee a ed 
oe on 


ee coupon 

r Unsinger-AP Corp., Dept. KK-181, Toledo 1, Ohio 1 

| | 
Enclosed is $ Send me—___King Ket 

1 1 

| Set #120X Free Catalog. | 

| 
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Make Money ™22eti#2 
Ornamental Masonry 


Eye Appeal Makes for 
Cash-and-Carry Sales 


Millions of homes can use these Orna- 
mental products—urns, vases, flower 
boxes, bird baths, lawn seats, flag. 
stones, etc. Easily made of sand and 
cement. Permanently glazed in a range 
of smart colors. Distinctive—attrac. 
tive—quick selling. Selling prices al- 
low 200% to 300% mark up on basi 
costs, Only a small investment nee; 
for supply of molds. Easily set uj 
shed or garage. Write immediately for 
catalogue OM and price list. 


Colorerete Industries, Inc. 
T11 Ottawa Ave. Holland, Mich. 


le Whole-Time 
Opportunity 


FULLER’S 
Unbreakable Amber Handle 
SCREW DRIVERS 


FULLER TOOL C0., Inc, 91 Fale St., New York 58 
at makir of Ambar-itendle Toole 


. ei 
UAL’, 


ae. *) An 
Build your own JET ENGINE! 


Order these plans today 


BRAZES 
SOLDERS 
mm & CUTS, 


WMISTERIOUS DEVICE WELD 


iW OPERATE| 


ACTUALLY THE 
VERY SAME MATERIAL 
USED IN COVERS 

SELLING UP TO $25! 


You've never seen seat covers like 
these before—NOW offered to you 
at tremendous savings. Cheerful pat- 
terns that brighten up your car—cover up 
worn upholstery—protect new upholstery 
GAYLARK’S new Seat Covers are TOPS in 
quality, smart styling, and value. Stunnin| 
Uniblend plaids compliment your car interior. 
Just the handsome touch YOUR car needs! 
Every GAYLARK Seat Cover is designed 


ify with elasticized slip-over sides 
that give a snug, smooth fit. Here's VALUE 
for you! So buy direct from GAYLARK—and 


YOU pocket the difference. 


Y DIRECT AND 


Individual seats 
‘or bucker 
type for i 


wrands of oth 
tisied wi 


MONEY-BACK pic 
GUARANTEE “%.",7" 


ded, of 


GAYLARK 


4 CHECK THESE 
=~ IMPORTANT ADVANTAGES 


Sturdy Construction 


Rear of Seat 
Washoble Plastic Coated 
Fibre 


Colorful "Uniblend” Plaids 
Double Stitching Through: 
Trimmed with Richly 

Groined Leatherette 
Perfect, Glovesike Fit 
Genuine DuPont Coloring 
‘Money Saving 


Gentlemen: Rush Gaylark Seat Covers on 5-day money-back guarantee 
] Complete front and back covers $495 [) Front seat cover only $4.98, 
3-pass. divided back coupe $4.98 My car is 219... Make 
] 3 pass. solid ack coupe or reat seat of coach or sedan $3.98, 


Type ChType2 Citype3 0) 2-door (3 4-door 
Rush postpaid—$.__—_ enclosed. (Send €.0.0. plus postage. 
Name _ Se 
‘plese prot 
Address ns 
City. Zone... State. 


[C Pease include one pair Fibre Door Protectors to match, at $1.00 per set 
(Ci Wedge cushion to match, $1.00 
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2, GROBAN'S WAR 
SURPLUS Sfecéate/, 


MINIATURE HIGH SPEED. 


lectric Motor 


BRAND NEW 


8” Sealed Beam 


Floodlights | 


SELF-PRIMING 


ELECTRIC 


HYDRAULIC 


PRESSURE | GAUGE 


SCREW JACK 


GEAR TYPE — BRAND NEW! 
for rail 


ute tachine toons ws, cee "| INSECTICIDE 


Outstanding Surplus Value 
BRAND NEW —GUARANTEED 


K| 


‘$50 VALUE 


Brand New Fin-Cooled 
HIGH PRESSURE 
AIR COMPRESSOR 


ORDER DIRECT From AD” 
Send payment or purchase order today 
SATISFACTION GUARANTEED 


Cee ae 
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Vickers MF9 Hydraulic SHOP BY MAIL 


and SAVE at GROBAN‘: 
PUMP or MOTOR Bey BAN’S 


comple 


BRAND NEW AIR OR OIL 


$75.00 value 19 5 HYDRAULICS 


LOGAN HEAVY DUTY 


Hydraulic Pump (; 


LOGAN HEAVY DUTY 
Hydraulic Control Valve 
it ive. “BRAND NEW 


a Control Valves 


Brand New Double-Action 
Pneumatic-Hydraulic 


Hale Fire and Inigation 


High Volume Centrifugal Pump 


HAND HYDRAULIC PUMP 


Brand New 


GROBAN SUPPLY CO.* 


1507 SOUTH MICHIGAN AVE. 
Chicago 5, Ill. Dept. PS-6 
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=: HOLD-E-ZEE 
wt VARIABLE pore 
a auromanc cnr ii 
SPEED PULLEY cash orders SCREW- ~ 


FOR “V" BELT DRIVES 


A BOON TO DRIVERS 
HOBBYISTS! 


ripper 
© the SAVAGE adapts to UNSURPASSED BARS ¥ 
any application using 4 Quauity - Comp iti 
fractional horsepower sasm . 
+ gives Variable speed: q EXCLUSIVE GRIPPER f 
Within a ratio of | 
To 6:5 UPSON BROS. INC. Mt EXCHANGE ST. ROCHESTER 4H. , 


# changes speeds with- 
out stopping or belt 
changing 


THE 
TRE SAMOSERBUEES | savace punter { Cemeside? DUAL PURPOSE SPRAY GUN 


FLOCKS an SANDBLASTS 

Mount it on your lathe, CONSISTS OF flocking on 

Ghii'press, Bandsaw, ters: |. porous iron bearings 

Blowers: skooter bixés ete: | Porous iron bearing 

+ Precision ground 
Steel shat 

«+ Alemite resecvo 
esse, fiiting tn 
uring tong tite with 
mintenum tube 


fi a plvecday mney 
« Precision die-cast ‘earartee, Pull ‘ne Sc ae 
cones ‘Dept P50 700) Hans Ar. Los hago 4, Clit 


SAVAGE Mfg. Co. 
‘415 South 7th Street 


‘Arizona 


DISCOVER Send 25e in stamy 


dreds of Nationally Known, N 
“ Hand ‘& Specialty Toots at 
Gizmo Supply Company 


Mlustration showing ap- 
plication on Ban 


a 
4 


8 for “Tilustrated Catalog. 
‘& GUARANTE 


. "3 i i 4 0. 
15 years of THE DELTAGRAM ” 


AMERICA’S PIONEER MOTOR SCOOTER MEPIS seorinied in hord-bound volumes 


Ride anywhere — park anywhere! See 
r ‘America’s scenic spots everywhere! Your 
3 Cushman Motor Scooter will get you there 
quickly, conveniently, economically. Over- 
land users report more than 100 miles per 

allon! Low initial cost—minimum i 
fo eatery bor ast to servi. Cat ame 


four dealer—or for illustrated literature 
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CARTWRIGHT’S 
TRU-CUT TIN SNIPS 


Send! eaah, check [= 
me money” order, ee 


wires 


J. CARTWRIGHT & SON 


Malaga Dept. $?-6 California 


fe BELT SANDER 


EASY 
SPEEDY 
use American Port- 


ies:more work and is 
‘a hand plane—well 


many times fasce 


balanced, powerful, efficient. Write fordetails, 
AMERICAN 


‘NOW 


] FILE Your) 
= OWN SAWS 


SPECIAL! cenuine STANDARD” 
“Sree” CASTING ROD 


‘STEEL 


NEED A REEL? ONLY $2.95 


BUILD YOUR OWN TRAILER 


NEW AXLE AND 
WHEELS. 


*26* 35 || 


+1 sa. 
Soim steet 


DEALERS! Write for Discounts 
STANDARD EQUIPMENT CO., Dept. 14¢, Cedar Rapids, Iowa 


| reeds and thick weed beds— 


CHOOSE EVINRUDE—for finer perform- 
ance on any boat! Choose from the line that's 
really complete “twins"”—and thrill 
ing four-cylinde 1.5 to 50 certified 


horsepower 
that’s right for every type 
SP hulif’only Evincube 


ives you the revolutionary 
FISHERMAN DRIVE that lees 
you power over sags, 
focks, shoals—through 


“wherever there's water to 
float your boat.” SEE YOUR 
EVINRUDE DEALER! Look for 
his name under “Outboard 
Motors” in the yellow p: 
of your phone book. Ca 


ae es 
FIYVIBIDIS 


EVINRUDE MOTORS, = — 
tn Conede, Evinrude Motors 
F ST IN OUTBOARDS + 40th YEAR 
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42 FAN $30.08 


smbly takes 
complete 


Dicted ta mes ca 
rts excepting motar and easy mi 
maavembiy for atte of window 
oul have ‘an efictent, 

Moe) RE of ean na cheek caah. oF oi 

for ‘express and packing ‘charges. For’ Shipment 
fend $3 depos Satisfaction guaranteed or money back. "(Sbecal 

Prices for guaniities.) 


TROUSDALE MFG. CO., 266 Madison, Memphis, 


WHOLESALE SLIGHTLY 
USED TIRES 
DIRECT TO YOU 


(10% discount on 2. or 
‘more tires if you send this 
‘od with order 
TUBE DELIVERED WITH 
TIRE AT NO EXTRA COST 
Sofe-Our tres vaad on whoo! buses ond embulances—All 

No recops—With 

GOLD BOND GUARANTEE FOR 12 MONTHS 
Bo-16 83.54 |s80-15 
600-16 |. 3.59 

650-16 

700-16 

Exceptionally good original tread—No recaps—With & 

GOLD BOND GUARANTEE FOR 24 MONTHS 


WHOLESALE i} 


550.17 


An Outstanding METAL HARD PUNCH 


with unusual 
performance 
Needed by’ every 
Mechanic in every 
Shop... 
No.5 Jr. HAND PUNCH 


CAPACITY —1/4" THRU 16 


‘ORDER YOURS TODAY! 
Write for FREE Catalog on other tools. 


WHITNEY METAL TOOL CO., vest. P-3, Rockford, 11 
45x 3.5 


vowse BINOCULAR 


ua 


and Interpupitary Adjustment 
Sensotion of the Year! & 
Many features of high 
Pootulsre. Heavy et i 
thosiaer straps. SEND NO MO. 
Peatlnlce wee toaer aod ee ood 
Poupaid. Ideal gift.,'Money back It noe satis, 


GOERTE O., Dept. G-16, 1148 W. Chicago Aven, Chicoge 22, Il. 


‘THE GIFT FOR 


Postpaid in 
PUS.A. 


irguor 


~g, DRAINS CELLARS, WASH TRAYS 
CIRCULATES OIL 

Pumps 1800 GPH 300, gal. 30° 

instar, Will not clos, $650 

Thoviends in use since 1936 


(ne SOTE SG SS lt 
LABAWCO PUMPS, BELLE MEAD 3, M. J 


Truck Tires—Just what you wanted to order—) 
GOLD BOND GUARANTEE FOR 24 MONTHS 
600-30. 8 Ba5-g0. 611.19 [1100-38 816.09 

30-5 900-24 
950.20 (40-8) 21.60 
700-20(8) 9.29 
700-20, 

(10) 12.48 
730-20(8) 8.19 
750-20. 

0) 


(Caply) 14.10 
0 
(22 ply) 11.30 


919 


‘Gold Bond Spell — 900-16 Miltary, $80 » 150-20 Miry, St 
Send check or money order with this od 
GOLD BOND TIRE CO., Dept. PS 24 

512 NORTH 1ST ST., RICHMOND, VA. 
“A gold bond written guarantee with every ti 
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550-16 85.19 850-18 SAT a50-aT 
Coote |. 8:29 63 ‘ton 475-19 

Ssocte |)! $29 Fo0.18 

Joo-16 "| 6:39, CLEAN om up 


SHINE bm ug 
WICK ceo Way 


and Service Stations 
‘Milwaukee 1, Wisconsin 


Works on “HYDRA-COIL” Principle... Soaks Up the Bumps! 


If your Ford is a 1935 10 1948 make, or if you drive a '42 to 
°48 Mercury, you can enjoy “Hydra-Coil” riding and drivin 
qualities—the greatest achievement in automotive comfort 
rears—with the Front Coil Spring Assembly! Ruts and bumps 
Hatten out. Jolts and jars lose their force. Road shock is 
cushioned to velvety smoothness! There is as great a difference 
between the old, flat-leaf springs on Fords and Mercurys and 
the new, “Hydra-Coil” type of front spring assembly, as in a 
Model "A" and V-8 motor! And in addition to greater riding 
comfort, easier handling and less driving fatigue, the Front Coil 
Spring Assembly also increases the value of your car . .. by com. 
manding a bigher price or allowance when you sell or trade it 


TRIED, TESTED, PROVED! Quick, Easy to Install! 


Mr. J. Patton, M.E., for one of the largest steel oF on curves. The see forgings are made of idens 

t6ts in the country, did the mechanical engi a used in the Ford 
‘on ‘the Front Coil. Spring. Assembly le. Th as'itroma, safe, and dural 

Fords and Mercury 3 ‘original equipment. When the’ wheels Ret 

ponent pars, Addit blow from hitting a, bump oF rut, the Coil 

the engineeriog. ll Springs absorb the jolt aod cradle the force of the 

Giominent snrtag and forging manufactures: Me. bounce roa nents glide. 

ye Hare rency Superintendent at Idabel Ys 
‘Oklahoma, says: “For aver 4 year. on. washboard 
roads and the worst highways in the Seate, tested 


jourjaew Front Cot Spring Assembly on 2 Merc 
or thousands of miles under actual driving cond ; nd 4 
tions. te does not affect steering or wheel-align- you can easily equip your car with the 
ment; it does not cause cat ‘sway’ at high speed Coil” type of spring assembly! 


ANTEED AS ADVERTISED—or money refunded! 


AUTOMOTIVE DIVISION SOUTHWESTERN SALES COMPANY, /nc. 
Dept. cS 1713-35 West Grand Avenue * = Oklahoma City 6, Oklahoma 
‘Gentlemen: Please ship a Front Coil Spring Assembly for my (state year of your car, and if Ford or 


Mercury) 
T enclose (-} Check [} Money Order for $45.00, plus $1.00 Federal Excise Tax (total $46.00) as 
payment in full. Or: [] I enclose $25.00 deposit, and will pay balance C.0.D. 


MY NAME IS. 
MY ADDRESS IS...... coe ~ ee 
crt... ZONE ovens STATE, 


NOTE! AGENTS WANTED! it “ace you e's Rerter C 
A 
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Tighten Loose Handles 


No. 1 Iron ¢ 
anchor loose ol and 

cutlery handles, knobs, pull 
clothes-hooks, bolts, screws, ete. 
ply it like putty — 
hardens like m 

On expands 


cb. size at your 
re. If they haven't 


Ss 


SMOOTH-ON /=: 


THE IRON CEMENT OF 1000 USES Ss J 


YOU CAN OWN 
THE AMAZING NEW 


ah 
POLAROID land: Minute CAMERA 


FSS For Only $297 down* 


“Au NOW 
PAY LATER 


Poy. As You-Shoot 


POLAROID 


tetuen for tll coon retund 

THE GENERAL CAMERA COMPANY 
Mail Order Division, Dept. LP, Chicoge 45, Il 
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FOR HANDY, EASY TO USE CONVENIENCE 
YOU CAN'T BEAT A.. 
CARLSON = 
RULE Gg 


WITH 10-SECOND 
BLADE CHANGE 


find with a Carlson 
) Rate you can buy 
extra Blade for about half 


FREE 
PuaNS 


—¥ = KITS 


‘uni MANUFACTURING Co 8 
REYNOLDS @acalar Saw GRINDER 


reshorpening 


HURRY! 


SPRAY A STUNNING FACTORY 
PAINT JOB ON YOUR CAR 


Amaze your (rlendel Make money spray-painsing cars. 1's eaty 
TER MECH. 


swends, innccicdes, taint tives, gene machinery, WRITE for 
Setails and sensational low price. 


MASTER MECHANIC CO., Dept. 14, Burlington, Wis. 


A Manufacturing Opportunity 
Open to YOU 7 


Your big years are righ 
You can tie in with th 
building industry, yet 
your own business manuta 
ing concrete block, drain tile 
brick, roof tile, ete, We'll start, 
you right in the 


REMODEL YOUR HOME! 


modern machinery enables you to start small and grow big. 
Hite for cotelog, CONCRETE EQUIPMENT CO. 


cia bes Tif ETRE AN EXPERT 


Build a bunk bedroom for your youngsters, 
or @ rumpus room .. . panel your halls and 
walla . build in ‘kitthen and dining al- 
ith the easy-to-work, lovely-to- 
look-at "Western Pines. Turn idle spaces 
into trim, tidy dens, closets and compart- 
ments. Enjoy workshop hours making 
tables, cabinets, bookcases, bric-a-brac, 


! 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
| 
if 
1 
1 
1 
| ‘The charm's in the wood, and it’s a joy 
1 
1 
1 
Ef 
1 
1 
| 
1 
r 
1 
1 
1 
1 
! 
1 
1 
1 
1 
1 
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‘Mane Your Owr 


POWER LAWN MOWER 


fue 
ATLAS ‘EQUIPMENT co., Dept. 


to work with lumber that's naturally 
tasteful and rich. Soft, straight-grained, 
luxurious; grips paint or looks beautiful 
in its natural splendor. Send coupon for 
Idea Packet No. 209 to see what these 
wondrous woods can do for your home. 


AUTOMATIC RETOOTHER 


MAKES NEW 


PROFITS 


sp 1DANO WHITE PINE 


CLIP THIS COUPON TODAY! i 


WESTERN PINE ASSOCIATION, Dept. 209-L 
‘Yeon Building, Portland 4, 0: 


Please send me your IDEA PACKET No, 200 


‘a book of building's and remodeling idens 


| 

| 

| 

| 

1 

1 

PAM EDIATE, fow to Treat Knotty. Pine Pancled. Walls” | 
1 
1 
1 
1 


DELIVERY 


BURR MFG. CO. 
8943 VENICE BLVD. 
10S ANGELES 34, CALIFORNIA 
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Mode! 
No. Sow Size Pr 
2807" - 8" $1 
100 7" - 10" $1 
120 7" - 12" $1 


Easy and 


SAVE TIME, WORK, MONEY! 


StAw 


and “PEPPY PAL” TRACTORS 


Cheap to 
Operate 


ics ase aa Tees a 
ao SSS EErae 
asses ow es an Boe cia 


Do Dozen: 
Tae Shaw De-All or Ean many, jobs 
Salidates, sprays, at riey ‘wood: 


Frac: rare 
5706 Front St, Galesherg, Kan. 
668 PS North 4th St, Columbus, 0. 


SEND FOR FREE FOLDER 
MULTI PURPOSE 
POWER TOOL 


‘Magna Engineering Corporation 
465 Colifornia St, San Francisco 4 


COMPLETE 
RIDER 
STeletcople romt fore" ~—- CONTROL 


ECONOMICAL @ MANEUVERABLE 


ORDER NOW FOR IMMEDIATE DELIVERY 


A few choice deolerships still open 


MUSTANG MOTORCYCLE CORPORATION 


635 W. Colorado, Dept. GP 2, Glendale 4, California 
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WOOD CARVING 


9” TALL FIGURINE af $1.85 
hla beauty {a easly carved in white pioe wi 
shogany and velvet base, Complete Kit 


Tru-Form tempiates and. instra 
ore pew and unttual projects send 1c for 


‘SAVE TIME AND wit 
“MAGIC NB PRN ” 


$9.45 


a HALES FIRE 


Westinghouse AIR 
COMPRESSOR 


SEE, ERS ESII.95 
HOSE 20’ LENGTHS 


RUBBER 
WHEELS 


ALL iTems GuaRANTEED € & H ELEC 
AS REPRESENTED " 
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PHANTOMOLD 


NO BUTTON 
IN THE EAR 


Picture yourself with a 

new Phantomold on your 

Beltone Hearing Aid. You're poised 
and relaxed even in group conver- 
sation. And no one need know you're 
wearing a hearing aid! 
See this newest hearing 
improvement. Look up 
Beltone Distributor in 
your local phone book. 
‘Or, mail coupon to Chi 
cago for valuable free 


booklet. 
Beltone isisx 


‘One-Unit Heoring Aid 
Beltone Hearing Aid Co. 
1450 W. 19th St, Dep. POS, Chicoge 8, I 


Beltone Hearing Aid 
1450 W. 19th St., Chi 
Please ell me more abo 
ible PHANTOMOLD. 


YOUR 
OWN 


BUILD own TILTING ARBOR SAW! 


SAVE 


260 rorutar science 


DISCOVER URANIUM 
and Other Valuable Radioactive Ores! 


‘The TX-8 GEIGER COUNTER—a su- 
perior instrument for locating deposits 
of radioactive ores. Compact, light 
‘weight, simple to operate, rugged. Ex- 
tra sensitive—locates the ores and esti- 
mates the quantity and quality—right 

in the field. Made by world’s 
largest exclusive manufactur- 
ers of Geiger Counters for pros- 


30” SHEET METAL BRAKE 


oak 


wood, and’plas- 
tics! A Duplex ‘gives you extrm 
power, chucks three different cool 
sizes, converts for, fl 
beach, or lathe work. 

‘Write for Free folder. 


The Dumore Company, Dept. F-52, Racine, Wis. 


HIGH POWER TELESCOPE 


te 1X, 30X and 


Loose, Genuine Siam Im- 


BROWNSCOPE CO.™tini"ci'%. "2%" 
| ZURCONS presroccwnite spect: 
3 Genuine Zircons, from 


V, kt. to 114 kts. 3 gleaming gems $6.00 tax in- 
duded, We ‘can supply Zircons in all sizes and 
mountings of all types. Send order or write for 
details today? 


B. Lowe, Dept. PS, Holland Bldg., St. Louis, Mo. 
NEW 1949 
Plastics Supplies Catalog 


Lucite, rods, 


Sheets, tubes. Acetate ‘buffs, molding 
Sets, tool hing in 
Plastics. rice" 10¢, 
Stamps or coin, 

PLASTIC 
Dept. PS-6 


KILL YOUR ATHLETE’S FOOT 


[ SOCKET SET 


ARMY SURPLUS SALES 


Ano TULARE ST. FRESNO. CALIF. 


DARK ROOM VENTILATORS 


13%" 


SHASE CHEMICAL ‘ ne 
NEWARK, N. 


ATHLETE'S FooT KIT 50c 


ous Frazer's Solution used by the U. 8. Army all over 
a a ‘world: Kitcongiss of oe bo le Praicr's ‘alae 
By Money Onder or Check, 25 % 


rice (are FOB. Proans, Shipping weight 30 on” tar 


ARMY SURPLUS SALES 


1820 Tulare Street Fresno, Caiit. 


DUST-O-VAC *Scuines 


gles Seve $300 te $300 eer cao ator, Sih ant G@M@TOHOF 
ight 
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Hydraulic SPEED REDUCER “:2" 
NEW Stanley “Handyman” Lil 


Electric Drills 


Make your work a lot easic 
with these two drills built 
for mechanics by Stanley. 
They'll pay for themselves 
over and over again. 


copacity in 


in wood. Weighs 
only 344 Ibs. $26.00, 


moving pipe or spode | ; 
hondle. Weighs 93 Ibs. sis Tatas cage 
$42.50. : 5 : AaGR 
ench stands ovciloble to 

012. convert these dls into eco- 
Ne O12 mice dril presses 


forectest name intesls Order from your hardware, 
enamel iectrcal or implement dealer 

folder E9 on request 
Stanley’ Electric. Tools, 490 
Myrtle St., New Britain, Conn. 


aifferent. pote, a 
ir erinaing whels 


3-WAY LATHE WORK 
FOR your SHOP 


HEATERS 


Originally designed by U. 8. 
my as Water Heater for use 
‘Alaska, ideal for’ heating 
hunting 


gy liquid fuel, No C.O.De Shipping Welaht 
521 


MICHLIN SURPLUS 4360 Larkins Ave., Detroit 26, Mich 


FASTEST PLANER inthe WORLD 
at this Low Price $9 1500 
BELSAW Multi-Duty Planer 2 


‘Turn metals, wood, and plastics 
range and usefulness of your sh 


Carriage, IB” between centers. 16 speeds. back gears, 

range... precision ground bed, 
Aulas 10” jathes $212 and up. Send 
postcard for free catalog. 


ATLAS PRESS COMPANY (gic 


655 N. Pitcher St., Kelemaxoo, Mich. 


WATCHED wnicislON K Waite for 
Tools FoR "isin: Hoecrsions sd low prices” 

METALWORKING any ‘wo sewoRt\' cage LL ret et te 

ee 
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==$10,000 REWAR 


Earn the government bonus by locating 
Radlondctioe Ores with the 


P.R.I. GEIGER COUNTER 


ight about 2 Ibs. Price only $75.00 complete 
‘The most sensitive portable Geiger counter made. 


RADIATION. INSTRUMENTS, 
Chicago 22, MI. 


Genuine Gnap-ow Toole 


Through Snap - on’s 
Tool Service 


HE DIAMOND <> Me 


@S 
UTICA TOOLS 


For More Tool Mileage 


UTICA DROP FORGE & TOOL CORP. 
UTICA 4, NEW YORK 


FOR FAST, ACCURATE 
WORKMANSHIP... 


New for you... GREENLEE Socket 
Chisels with handsome, trans- 
porent ond tough Hord-Wear 
handles. Beauties to look at. 
Beauties to hold with their cor- 
rectly shaped handles of special 
hand-fitting design. And beau- 
ties to work with. For, they are 
in perfect balance and have 
those fine, bevel-edged 
GREENLEE blades so long the 
choice of true craftsmen, 
See your dealer for these 
fine new chisels. And r 
member, to get top quality |) 
always, get GREENLEE, 


SPECIAL OFFER... ONLY 10¢ FOR 
HANDY WOODWORKING CALCULATOR 


Quick solutions to countless woodworking problems. Just 
‘et dial: convert linear feet to board feet; compare charac- 
teristics and workability of various woods. Also shows bit 


ymeter. Send 10¢ to 
fool Co., 2126 Columbia 

‘Avenue, Rockford, linois, U.S. A. 
CS TOE A 
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iscouNT 


we GIVEN WITH eae “vse 1 


New advanced machine methods 
plus long years of Schult "know-how" 
produce a trailer which offers more 
for your dollar, greater satisfaction, 
higher resale value. Every Schult 
carries a three year warranty. 


FOR FREE BOOK 


+ 5 sporkling, newly 


ACU - MATIC CO.. 


Ane LATLT 


FOR PROFIT OR PLEASURE 


BUILD YOUR OWN aim 
HEAVY DUTY WELDER "‘fisi"" 


ity’ Erick Lathe, Drill Pr we Atlor. Griler 


EMRICK, INC., 1672 Clinton, Kolamozoo, Mich. 
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ATOMIC ARC WELDER CO, 2:7 


1039 Se. 19th Si., OMAMA, NEBR or 230 AC. 


> cotthy stvte 
POPLIN 388 =? ) ae te COTS: 
SPORT uy p : 


DOWN AND FEATHER FILLED 
SLEEPING BAGS 


BRAND NEW 
GEN. INCABLOC 
WATERPROOF 
‘SHOCKPROOF 


13 MOL PHILLIPS SIOUX FALLS, Di 


00, 
Bok 


ular, ver 
Bold on'10 day ‘mor 


BARRO miei 


SURPLUS sRanp New 
a} RESSORS 
SWelgha 7% Ibs. 


COMPRESSOR CORPORATION °- 
OF AMERICA 
Syphon Type Spray Gun WAYNE STREET, ST. JOSEPH, MICH. 


STRONGER MODELS 


It’s transparent, waterproof 
flexible and durable, 
Get a tube 
today. 


DUCO CEMENT 


Write for folder 
D.W. ONAN & SONS INC. 


2796 Royolston Ave., Minneapolis 5, Minn 


ALL NEW MERCHANDISE! 
POPULAR STANDARD EQUIPMENT 


A. 1 Champion Precis 

, {1/000 Popular Key Blanks. 
"(1 Key Board with Key Hooks. 

C. 4 Popular Locksmith Books, 

D. 2 Locksmith’s Warding Files. 

E.1 Set Lock Picks in Casi 

F. Big Assortment Parts and Tools. 
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WAR SURPLUS BARG. 


yer plants. 110-V. 60-C, 3,000-W, 
Remote stitch electric aelt-starter, Pi 
sentra! ‘panel. “Army's in 


Stractions. Ideal for farmers. sportsmen. 
Sontractors, New condition, Cost Gav't 
ice—"3348.00 


‘New "sinaie 
ty. alt cooled: 


‘Complete Instruction 
Standard price’ $130:00."Prepaia 


elder” generator — bra 
fo,a80 amp 10 not confuse 

jh 'tactor or xa 
lia = 


in. Two Stalion, Salective gg gg 
or Wall ith gy 99 


KERMATH 


For 40 years Kermath has produced the Inrgest range of 


Gasoline—5 to 550 H. 
Diesel—27 to 200 H. 
Screwballs—5S to 140 
Small Engines—5 and 10 H.P.—62 to 100 Ibs. 


Gear ratios—You name it, Kermath has it. 


KERMATH MANUFACTURING COMPANY 
5864 Commonwealth Avenue Detroit 8, Michigan 
‘Canadian Factory—G19 King St., We, Torento, O 


ALL FOR ONLY $149.00. 0 EASILY WORTH $175.00! 


"eat ‘eda 
REPAIR SHOP SERVICE ® Box 264P © SKOKIE, ILL, 


AN 


ms / OWN A FAMOUS 


MOTO-TOOL 


HIGH-SPEED STEEL CUTTERS 
—AT NO EXTRA COST 


necric “MOTO-SANDER” 


AND POLISHER 
“ 


Only 


MOTO-SAW 


AN Electric SCROLL SAW 
SAFER THAN A HAND SAW 


hed money 
will ship postpaid. 
.00 now, and pay 
lus’ ‘postaxe 
four Money Back if 
not delighted after 8'days trial 


DREMEL MFG. CO. 


Dept. 129-F Racine, Wis. 


The Modern PLASTIC 
for lasting Home Repairs 


PERMANENTLY mends cracke 
for holes in. wo 
Plaster,” Steke aod: age bates 


IN ran 
cournwest AERO 


DONALD DURHAM Co. 
Box 804-P, Des Moines, Iowa 
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SENSATIONAL VALUES 
in NEW EQUIPMENT 


SAVE $ $$ 


HYDRO-JECTOR 


HYDRAULIC CYLINDERS 

Bali $2.95 oe ely 

fem sbi itty... $19.95 
HYDRAULIC PRESSURE GAUGE 


© to 2000 Ibe, pressure, luminous dial, 
je body. 2%" 8 
214” base diameter 
Eac zs 


.$2.00 
HYDRAULIC RELIEF VALVE 
"i $3.00 


HYDRAULIC HOSES 


Complete with end fittings, All sizes, all lengths. 
Write for catalog and price list. 


24 VOLT SOLENOID SWITCHES 


Can be used as magnetic contactors 


octet mia $100 


Bach 


SWITCH BOX 


double 


IMMEDIATE DELIVERIES 


All prices F.0.8. Cleveland. 50% deposit required 
‘on sil C.0.0. orders. All other shipments on re- 
Ceipt of ashy check or money order. Please, mo 
‘open accounts. 


WAAG ENTERPRISES 
3110 Brosdview Ra. Cleveland 9, Ohio 
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Weitoe sept of "con ‘te 
‘MIDGET MOTORS MFG. CO., Athens 2, Ohio 


BROKEN JEWELRY WANTED 


All kinds, Highest cash prices paid for rings, 
jewelry, ‘spectacles, gold teeth, diamonds, 
broken ‘and usable watches, etc. Cash mailed 
promptly. Write for FREE shipping container. 


Dept. P' 


Lo} 
Holland Bldg., St. Louis, Mo. 


OTTAWA 


Mule Team Tetuctoe 
inest of all low cost 


Repair Busi 
Sharpen Dull Pipe Wrenches 
Pipe Taps & Dies 

Circular Saws 


 a001 te for 


J. ©. MOORE INDUSTRIES "Z:seniz: 32° 


Build 
your own SMITH Compressor 


spray guns, rock drills, tempers 
«Uses only 1 gal 


Sove Money—build your own Smith Air 
Compressor! Famous the world over! 
Capacity €0 cu. ft pressure up fo 100 
err per a. inch, Just order the Smi 
Compresor Head and Accesso 
with complete instructions for assem. 
bling. All you need is @ Ford Motor 
fang shop facilities, Head equ 

with ‘high speed compressor. val 
Titomatic unloading and idling, 


Write for complete information! 


GORDON SMITH & 
405 College Street ® 


COMPANY, Inc, 
Bowling Green, Ky. 


1000's OF 
SURPLUS VALUES 


'BEST BIKE MOTOR 


DEAL 
Ever Offered! 


‘So.05 
Slades"one set ane Spr 
Extra Sets, “35 


We have a limited stock 
of bran 1948 model motors that must be 
cleared immediately before 1949's are on the 
market. They are being offered to you at a tre: 
mendous reduction, Save $50.00 and more by send- 
ing in the coupon at the bottom of the page. 


HERE’S WHAT YOU CAN GET! 
* A3% horse power motor 
* Twin Cylinders 
* Chrome plate throughout 
* All necessary parts for easily 
Motorizing your bicycle 
* 90 Miles per Gallon 
* 35 mile per hour Cruising Sp 
* A proven product—acclaimed by 
thousands 
This offer ts made only 10 these whe want to, o1n 4 fue 


bicycle motor and who will write for additional information. 
There are no strings attached, 


FOR A FACTORY TO YOU DEAL 


Mail this Coupon TODAY 
To: BICYCLE MOTORS 
. Box 89, Inglewood, California 


stuo 
PULLERS 
we 


MAIN SUPPLY STORE 


523 MAIN STREET KANSAS CITY 6, MO. 


How a Part Tube 

of TIP-TOP GOLDER 

| Fixed 3 leaky <-> 
Water Pipes! ¥ 


. Box 89, Inglewood, California 


am interested in your offer. Please send me 
full information. 
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WORLD'S 
FIRST PELLET 


REPEATER 
A cone 


PISTOL 


scber' 5h ANY a Bite aa do aifecene tom a8 
Fidt'ind NEY sds “Lead’ as Wy-seore pel ANY 


rusross HANDLE 


ag hueer, $24.98 in cal. 177 “and. 22 
fe Tt your dealer cannot supply, write for 
‘Single shot air pistols and rifles 


No 
Pumping. HY-SCORE ARMS CORPORATION 
27 LAFAYETTE ST. BROOKLYN 1, N. Y. 


FREE! iravocs 


SPEEDCOR PRODUC 
S12 NE. 73_ Portland 16, 


BUILD HEAVY DUTY MACHINES 


ine 
chinery of ail kinds, print 
i, muodworktne achine 


‘SOUTH BEND LATHE WORKS — 
450M E. Madison 8, Sovin Bend 22, Ind. 


the TOOL 
pil AMERICA 
PXALKING ABOUT 


| arse w. 


MODERNIZE YOUR KITCHEN 


‘SAVE 35 THE COST! 


THOMBERT co. 


Ww 
VISE-GRIP wrevcs | 


World’s Most Versatile Hand Tool 


her te ean do. Double-lever action LOCK Jama with 


C 
write 
| foil Fact 


Pontage paid Wp 
PETERSEN MFG. CO., Dept. E-6, DeWitt, Nebr. 
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plus pressure tank, air 
pop valve, 
COMPLETE OUTFIT OF 6 ITEMS ONLY 


300 GAL. COOLANT PUMP 


A HEAVY-DUTY PUMP AT 40%, LESS 


‘AUTOMATIC 
PRESSURE SWITCH 
WITH UNLOADER 


WELLWORTH TRADING CO. camterinmen ce. ducnco t 


aune 1949 77 


A products 


Merolorche ~m, 300: with 1100 uses cround 


“BEFORE You BUY “ANY TiRE 


CONSIDER YOUR FAMILY'S SAFETY—NOT JUST PRICE! 
‘Vets take 10%. You certainly deserve it 


fcr GOODYEAR "Tsu" 


one st 
suey 


BLATT ai Sin 
THE NAME YOU Cal 


Guaranteed to cut clean grooves —12 widths—no sanding. No 
fuss—no trick assembly. 5 sizes—1s", 4 $ 9% 
tig? See WARREN DADO: SAWING 
WASHERS AT YOUR DEALERS, OR WRITE. 


WARREN WASHERS CO., 70 M URY—DETROIT 


Sensational NEW Gas Engine 


© Quickly interchongeeble 


0. Base, 
tional bases, $3.00. F.0.8. Antioch. Order NOW. 
Deoler inquiries invited. 


GRESENGINE CORPORATION = Antioch, Illinois 


Toll os your i 
HOBART Bras, Co., Box P63. Try, Ohio 
‘One of the world's largest builders of orc welders 


YAROJET gives 
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SAVE UP TO cue 


MORE GAS MILEAGE 
with VAPOR INJECTION 


THE WORLD’S FINEST SURPLUS BARGAINS 
2H. P, GASOLINE ENGINES 
tone yo 


LIFE RAFTS S: fut ono 


(OF THE ORIGINAL 


Peles for above 
16537 Squod Tents New 
Polen a7: 

To Paes Sippad ta. Orgs ale, 


ommend op ot ben, Came 
rapes hori "Gort. cont $1800. 


[Write for TREE Spring ond Summer Cotelog rodoyi] 
FISLER SALES CO. ,22."2mtst 


= Kansas City 6, Mo, fenel conics sisucton gmtaecd 
ELECTRIC SHEAR SHARPENER Seer - 
p— Wer 55, am Sold—It Must Be Goo it with AMBROID 
= Gate The Universl tiquid 
2 a Waterproof Cement 
Stays Stuck 


= ip-rut te, Send for 
Tree folder ot all wets Teetaht tnetuled 


‘Minneapolis 21, Minn. 
IDEAL RADIO for HOME, SPORT & TRAVEL 


Nationally Known Brand THREE TYPES 


BATTERY PORTABLE | THREE-WAY PORTABLE 
ube Super Meterodyne | Plays on AC-DC and bat- 
DDiastic cabinet. | feries. 4-tube Super, plus 


Bosity Tomes 16 9] =< $93: $7 


Send $5-deposit plus postage, balance C.O.D. 
FREE—Catalog of sensational offers in Television & Radios with each order. 


_Pimensions BROOKS RADIO DIST. CORP., DEPT. C, 80 VESEY ST., NEW YORK 7, N. Y. 


All Same STYLE 
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Sprays” household 


to buy! 25-08. Jor. 
the coupon for full 


183 Rand Read, Late Zurich, nas 
Pleas sand FREE 12 
circa in color deserting 

Your Nan. 


TEST= 
== Lecate Blown Fuses 
"Remove Fuses SAFELY 


[rien $2.73 without Lends, $1.50 additonal fr Lendh. Orasr TODAY. 
STAR FUSE CO., 237 Canal St., New York 13, N.Y 


NEW! Trash Disposal Unit 
Burns Refuse Safely 


design completely eliminates 
fre hazard of fly 
Blowing bite 


Yor yours, Nothing to get out of order 
Wii not blow over. Will not destroy 
fuse hauling and 
sasures 237 square 
Heeor 


Over 2 bu. capacity. 
rice $9.05—nothing 


to buy. ‘Sent F.O.B. Cleveland. Money back guaran= 
Send check. ensh, or money order tor 


[ALSTO COMPANY, Engineers Bldg., Cleveland, Ohio 
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ets. Designed 
especially for the hard-to-reach corner of 
this zippered garment bag opens on 
id of the front. It's made of 
ic by Protex Products Co., 
ity, and priced at about $5. 


Strainer Is Dripless. A separate 
compartment beneath this strainer catches 
drippings to keep them off the kitchen floor 
when carrying the strainer to the garbage 
pail. It's made of a single piece of plastic 
that will not bend or distort in hot water. 
Made by the All-Power Mfg. Co., Monte- 
bello, Calif., it’s priced at about 70 cents. 


Crank Raises Broiler. The broiler 
of this new range can be raised or lowered 
without opening the oven door. Turning a 
crank on the door operates the grill like an 
elevator to adjust it. The maker is the 
Supermatic Products Co., Burbank, Calif. 


Covers Adjust to Bowl Size. Ad- | 
justable to bowls from 3” to 8” in diameter, 
these plastic bands have two rows of per- 
forations into which snap buttons fit. After 
adjustment, a sheet of disposable plastic is 
laid over the bowl and the band pressed in 
place. Fastop Sales Corp., New York City, 
markets four bands and 24 sheets for $1. 


“Nu-Glaze 


INSTEAD OF PUTTY! 
SS===> 


We (jlaze 


Say 
INC CompouN 


| Nu Glaze 
—— REALLY STAYS PUT! 


Here's the pertect material for all types of 
gi Nu-Glaze is applied like pully, but 


Requires no working up. 
Sets to a rubberlike consistency - 
stays put. 

IDEAL FOR BOATS AND 
MANY OTHER USES! 


always 


OUZNG WOOD 4 st 
PACING OW mG Ci 
SETTING PLUM 


MACKLANBURG-DUNCAN CO, 
‘OKLAHOMA CITY 1, OKLA. 


SOLD ONLY THROUGH HARDWARE 
STORES, BUILDING SUPPLY DEAL. 


ERS AND LUMBER YARDS. 


32 ORAWER 
MODEL PICTURED 
OnLy 


SO HANDY ror 
50 MANY USES 


AT HOME 
OFFICE AND SHOP 


POST PAID 


Now you can keep 
nuts, bolts, screws, 
nails, parts, wash- 
ers, stamps, hobby- 
ist needs, etc., at your fingertips. 


Just think, 32 or 64 drawer cabinet to keep those small 
items that usually get mislaid, Spot welded steel cabinet, 
‘enamel finish, metal drawer guides. Looks good a 

where. Send check or money order please—no C.0.D.'s. 
Prices below. Your money refunded if not sat 


64 drw. $15.95 
POSTAGE PAID 


KAYTEE PRODUCTS 


POSTAGE PAID 
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4 Power Kinc 
° CATALOG AWD 
SHOP HINTS 


Just off the press! Send 


Gives you complete 
formation about 
Atlas-built low-cost 
Power King tools for your 
shop plus helpful hints on 
types of joints for furniture and other 
. Gives facts about various 
sand describes Atlas 

id pains Write tod 


= man 
[SEND this couron For your cory 


on D PRECISIO, 


woooWORKINa Ai AM TOOLS FOR 


ab) METALWORKING 


Portable Electric 
Re 


TWE PERFECT 90x 

FOR: SPORTSMEN 
CAR OWNERS 
EXPERIMENTERS 
BOAT OWNERS 
AIRPLANES 
VETERINARIANS 


Specifications 
Wolant 60 Lbs, © Outside 


Side © Grey Wrinkled Fin. 


Operates on 6 volt D.C. 110 Volts A.C. 
A lucky buy enables us co sell these Portable Electric 


Refrigerators Completely Reconditioned for the as- 
rounding full price of $57.50 F.O.B, Lansing, Mich. 


First come—First served $57.50 
A ITE NUMBER ONLY 


sold as Purchased 


NOT FOR HOME OR OFFICE USE. EASILY SERVICED 
INDUSTRIAL METAL PRODUCTS CORP. 
Lansing 1, Mich., Box 156 
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The only paint spray that gives you 


1 HORSEPOWER PERFORMANCE 
AT 24 HORSEPOWER COST 


Just out after exhaustive field and laboratory 
tests, Now you an “have a really’ “professional” paint 
by ._manutacture 
equipme 


Compressor weighs only. 47 tbe. but delivers 1. hy 
spraying performance for cost of only 14 hp. unit. Bull 
{br usr poriablity_even up a ladder. For serious int 
ing, maintenance, craitwork, farm production, 
Hdies any finish trom undercoater out Supereate ry 
moving parts enc rates on 

120 v.: AC. Gives 40 Ibs. pressure, 


Binks ManuracturinG COMPANY 
Dept. DP2, 3114 Correll Ave., Chicago 12, Ilinols 


NOW IT'S EASY 
TO REMOVE PAINT 


Baste from your paint ‘to 
WONDER- PASTE 
‘Wilson -imperial Company, 121 Chestnut Street, Newark 5, N. J. 


More “than pays for fave the very first time you make 
your car, boat, floors, woodwork gleam like new! 


More than 100,000 enthusiastic users will tell you that 
Bull Butler has everything you want in| a polisher. 


Bull Buster is bullt of lifetime materials and guaranteed 
Grder yours today, at your dealer, oF send 

& on Mo; ‘or your Bui Butter, $E).95 
Complete a8 pletured below, only 


Leer Sars 
BERTROM 0. ENGINEERING CO. 
3021 MAIN STREET KANSAS CITY, MO, 
DERLEHS weirs. NAME gf Meanese wot oR 


ELECTRIC WELDER “AIR BENJAMIN AIR 


eee ae RIFLES grr rasa carorarg PISTOLS 
parts ‘cte. Comes comm: SEND FOR FREE FOLDER OF LATEST MODELS TODA 
EAL GUN for PRACTICAL USI outdoors, 
Foe SAFE “CLEAN—ECONOMICAL BENMIAM IN wit adjusanls 
SST RESULTS if allriged modes WRIYE AT ONCE. 


SENJAMIN AIR RIFLE CO., 811 MARION ST. 


ESSAY MFG. Co., INC. 
Devt. Ps. Quincy 69, Mass. 


AIR COMPRESSORS 


NEW LOW PRICES! 
Complete with motors 


Yo H.P. $49-50 1005, 


YOU CAN LEARN TO RIDE IN 5 MINUTES 


Indian will give you up to 90 miles per gallon, get 
you to work faster, park easily, thread through 
crowded traffic. But the big reason for owning an 
Indian is FUN! Fun on the open road, club activ- 
ities, exciting events to go to, Send for free booklet, 


M. Splash lubrication, 
SPECIAL Vs 

tank 14" x 
Volt Capacitor 
Ibs. Max, Pressure—Shut off at 1257 Price 
Start at $52 ‘Narco, 
For infat spraying, lubricating, dusting, oper- 
‘Ming alr toots. Saves money, times Taber, 


LIGHTWEIGHT 
MOTORCYCLES 


“THE WORLD'S MOST MODERN MOTORCYCLES” 
INDIAN MOTOCYCLE CO., Dept. PS69 
Springfield, Moss. - DEALER INQUIRIES INVITED 
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The Kditor Takes 
Hlis Medicine 


ERYBODY on Poruan Science, from 
Editor to newest editorial associate, has 
to do some original writing to keep his view- 
point fresh and his humility healthy. When 
an editor turns writer, as often happens, his 
from the staff, 


fi: 
a 


head of the copy desk traditionally is the 
man who slashes stories to pieces—or so the 
So when the head of the copy 
he knows that his 


copy of the managing editors gets especi 
thorough, solicitous treatment when they 
elect to write an article themselves, 

But the roughest going-over is reserved 
for the stuff that comes out of the typewriter 
of the Editor himself. That is only fair, we 
think, Our man Githens is very quick to 
question with red pencil the writing of both 
staffers and contributors, 

So it was with somewhat indecent glee 
that we watched when he assigned himself 
to do the story on submarines (pp. 98-105). 
He said it was simply because it was easier to 
do it himself than brief somebody else for 
the chore (true). He claimed he was one of 
the very few observers who had been both 
downstairs in subs and upstairs looking for 
subs during World War IT (true). He said it 
was a tough assignment anyway, and that he 
didn’t expect to enjoy himself (false!), So 
we let him go to New London. 

If he winced under the barrage of criticism 
and questions after the article had made its 
second tour of the shop, nobody could detect 
it, It must be entered in the record that he 
sat down and rewrote it. 
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Offucial US ‘beard US.5, Selly 
Aboard flagship of Hunter-Killer Fore 
Comdr. D.-R. Mallinson, Royal Navy; 

J.3 nifie, N.Y. Herald Tribe 
une; Rear Adm. T. H. Robbins, jr., USN. 


Then he decided he had to see the other 
side of the picture: the ’s big fleet 
problem in the nice, warm Caribbean, 

It was a happy coincidence that the skip- 
per of the carrier of the Hunter-Killer Fo 
happened to be Captain Robert B. Pirie, 
. Who had been executive officer of the 

first Casablanc je 
carrier to operate in the Atlantic, on which 
Githens was the only war correspondent, 

So our Editor, accompanied by the New 
York Herald Tr correspondent, James 
MacDonald Minific, managed to detach him- 
self from the Big Show ‘ou read about and 
get aboard the U: during the ASW 
(Anti-Submarine Warfare) operations. 

Now Githens, who had been dunking 
with the fox in a submarine a few days 
earlier, had a chance to run with the hounds, 
Only, he says, it isn’t fox and hounds any 
more. It's fox and fox: the ASW men have 
had to become as wily as the submariners, 

Day and night. the subs and the hunters 
worked each other over, A sub “sank” the 
Sicily one di The Hunter-Killers caught 
a sub another time close by the Sicily. Gith- 
ens got a big bang out of this: it was the 
Tusk he had just left in New London. 

Next morning our Old Man boosted his 
bulk into a blimp for several hours of ASW 
patrol and started the trip home. 

The look that he gave his staff on his ar- 
rival was an odd mixture of the bellicose and 
the sublime. It said: “Hoped that I'd fall 
flat on my face on my assignments, did you!” 
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Car Painting is Easy! 


EVERYTHING YOU NEED 
FOR A FINISH THAT LOOKS 
AND WEARS LIKE A 
PROFESSIONAL SPRAY JOB 
Enough Pad-O'-Paint for any car 
Smooth-It-On Mict + Paint-Saver Tray 
Sandpaper (2 grades)» Lint Remover 
ty Cloth» Solvent Cleaner 
Plastic ‘ville + Spatula + Small Brush a Wn a 


Goes on perfectly over any other color, 
lacquer or enamel. Gives that brilliant, 
glossy new car look. Your choice of 
the most popular automotive colors. 


TESTED AND APPROVED BY 
2 GREAT LABORATORIES Dries Dust-F: In Minutes! 
AND OVER 100,000 USERS Completely Dry In a Few Hour: 


The Arco Research Laboratories and The patented Smooth-It-On Mitt makes you an 
a nationally known product testing expert car painter...n0 lap marks, no streaks, Your 
laboratory give Pad-O'-Paine highest car will have a finish that looks like a million... 
rating. But even greater endorsement yet costs only $9.95, 

the satisfaction of over 100,000 car 
owners, many of whom poy ourkit AUTO ACCESSORIES DEPT. 
aw “nore than Coy ATO Buy Nay! ALL SEARS, ROEBUCK AND CO. STORES 
two years ago. 


ieee Cres MO 
THE ARCO CO. -poewovet = 


Cleveland, Ohio 


oe Sa 


FNS hanson <= sa 
LABORATORIES — Seal suontrOcatawe 


Ton enaanets 
PATULLLILUISD "reademartsof The Arco Company Cletclondh 0. Pas, Pend. 


A reprint of an interesting national mag icle on Pad. is yours for the asking. 
Write the Arco Company, 7301 Bessemer Avenve, Cleveland 4, Ohio. 
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Owners of cars, trucks, tractors, or boats will find that new 
AC Spark Plugs set a new high in reliability . . . 
because of AC's patented CORALOX Insulator? 


They withstand the punishment of heavy going or day-to-day 
driving better thon plugs have ever done before. 


They give you the benefits of easy starting and 
reliable performance in all seasons. 


Get a set... and enjoy the new high in spark plug reliability. 


[AG SPARK PLUG DIVISION + GENERAL MOTORS CORPORATION 


MORE NEW CARS AND TRUCKS 
ARE EQUIPPED WITH AC SPARK PLUGS 
THAN WITH ANY OTHER MAKE 
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This one 
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Takeit Easy — 
oS: WHIZZER! 


Yes, getting there’s easy, with a Whizzer motor 
on your bike. Go wherever and whenever you 
want, for pennies a day. It's the smart, thrifty an- 
swer for personal transportation—to’ school 
work... shopping . . . week-end adyentu 
. thrilling, carefree vacations you'll remember. 


FITS ANY MAN'S BALLOON TIRE BIKE 


‘AIR COOLED MOTOR— 
Acyele... 2% hp. 


EASY TO RIDE— lightweight, 
bolonced power. 


ECONOMY PLUS—125 miles por 
gallon... speeds to 35 m.p.h. 


TWIST-GRIP CONTROLS — positive, 
safe under all conditions. 


RUBBER MOTOR MOUNTS — three-point ALL-CHROME TRIM — including mounts, 


suspension soaks up vibration, bolt guord, exhoust pipe. 
STEEL CABLE BELT DRIVE—notched V-belts rein= PRECISION ENGINEERED — cylinder micro- 
forced with 5 high-fex steel cables. honed to 5/10,000" tolerance, 


See the COMPLETE line — Whizzer Bike Motors, Motor Bikes and the many new Whizzer accessories. For free literature, write: 


WHIZZER MOTOR COMPANY ¢ PONTIAC, MICHIGAN 


WITH THE COACH..-WITH THE STAR...IT'S 


FAMOUS FENCER 
AND COACH 


Llugo ' 
Castello 


COLLEGIATE STAR 


Sine 
Cilbart 


B | PROVED CAMEL MILDNESS 
FOR MYSELF YEARS AGO. 
AND CAMELS SURE 
HAVE THE FLAVOR! 


NOT ONE SINGLE 
CASE OF THROAT 
IRRITATION due to 
smoking CAMELS — 


How mild can a cigas 


THE 30-DAY 
TEST CONVINCED J 
ME—CAMELS 
ARE THE 
MILDEST 
CIGARETTE 
1 EVER SMOKED! 


According to @ Nationwide survey? 
MORE DOCTORS SMOKE CAMELS 
THAN ANY OTHER CIGARETTE 


When three leading Independent research organizations asked 113.597 
Unctors what elgarette they smoked, the brand named most was Camel! 
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